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AESTFACT 



The Fall, 1972 conference of ECUM focused on 



problems, potentials, and current activities related to the 



elopnient of interinstitutional cooperation through computer 
networking, In these proceedings, a number of representative 
networking attempts were presented, discipline-oriented workshops 
discussed possibilities in a number of different fields, more general 
findings about networking progress were reported, the impact of 
networking was discussed^ and panel discussions attempted to provide 
an overview. (RH) 



ERIC 



t 



O 



Networks and Disciplines 



i 
I 

( 

f 



00 

oo 

CD 1973 

0 

^ EDUCOM 

o ^ Interuniversity Communications Council, Inc. 




PROCEEDINGS 
of the 
EDUCOM 
FALL CONFERENCE 



October II, 12, 13, 1973. 
Ann Arbor, Michi|an 



EDUCOM 

The Interuniverslty Communications Council, Inc. 



\ 



If *4 viivfinmiNi OF Hf/ii Tfi 

:;wrr M [ i At. • 1 Y ^i'. fi( rcvf n I ROM 
:N ; ■ i^niNlS hi Vfi W OM Uf'fN 

f.AniJf, f^iSiiiuN UN Hi! K:t 



PC RM^H^ii!-*'^ f^'Mi-r i;^r ''O^'^ 

tlNnER AGnfEMEN!^ WliM IMl U& HM K.t 



Further mtVjmatioii and udditlonal copies of this book may be obiauied 
from EDUCOM, P.O. Box 364, Princtton. New Jersey 08540. The price 
per copy is S5.00 for members and S6.Q0 lo nonmembers of EDUCOM. 

©1973 EDUCOM, The Inteniniversity Communicalions Council, Inc. 
Prinied in the United States of America 



table of contents 



FOREWORD 

lluMir' Chauticev 1 

INTRODUCTfON 

Tlionuis Kiu!/ . . , ^ 

I, NETWORKING ACTIVITIES IN THE DISCIPLINES 

Niri WORKS AND DISCI |>1J NHS: A POINT OF VIESV 

Tluinius Kui'i/, <) 

NirrwORKING AND CHEMISTRY 

PeluT Lyku.s , 1 1 

Tlflr: Co/NC'()ReL STUDY 

Waller A. Sedclow. Jr. 

NETWORKS IN ECONOMICS 

Sanfnid Berg '>5 
LIBRARY NETWORKS 

FrcilLMick Kilgmir , 38 

NHTWORKS FOR MUSEUMS AND RELATED DISCIPLINES 

Robert Chcrihull _ 41 

MICROSECONpS AND jSiULTl-MONTHS: 
TURNAROUND TIME IN SOCIAL RESEARCH 

-lames Davis , , 41) 

11. DISCIPLINE ORIENTED WORKSHOPS 
MUSEUMS AND RELATED DISCIPLINES 

Chairman Ruberi Chcnliall 55 

COMPUTERS AND NETWORKS IN CHEMISTRY 

Chairman Harris Shull . , 59 

NETWORKS FOR LANGUAGES AND THE HUMANITIES 
Co-chairmen Sally Yeutes Scdelow and 

Walter A. SedeUnv. Jr 5] 

iii 



1 



V 

COMPLITHRS AND NETWORKS IN liCONOMICS 

Chairman George Sadosvsky , 6() 

LIBRARY NHTWORKS 

Cluiirmari Frederick Kilguur 71 

NbTWORKS FOR THE SOCIAL SCIENCUS 

CiiairnKUi Richard I. lloiTerbert 76 

III. NETWORK DEVELOPMENTS AND DATA BASES 

CURRENT TRKNDS IN MACH!NH=READABLE DATA BASES 

K, Leon Monlguiiicry >>..,. 81 

NSF NETWORK INITIATIVE 

D. Don Aufenkamp 88 

AN OVERVIEW OF THE MERIT COMPUTER NETWORK 

Bertram Herzog 9! 

SCIENCE INFORMATION IN A CHANGING WORLD 

Edward Weiss , 93 

IV. IMPACT OF NETWORKING: BANQUET 
ADDRESS AND WORKSHOPS 

SOCIAL INFORMATION: THE TECHNOLOGY, 
THE NEED .4ND THE CHALLENGE 

Edwin B. Parker < , . , > ■ > ^ 1 03 

PAYING FOR EXCHANGED RESOURCES 

Chairman Bertram Herzog Ill 

THE MERIT COMPUTER NETWORK 
FROM THE USER'S POINT OF VIEW 

Chairman Eric Aupperle 116 

ASSISTANCE FOR FACULTY USERS^ DEVELOPMENT 

OF COMPUTER=RELATED INSTRUCTIONAL MATERIALS 

Chairman Karl Zinn 1 25 

ASSISTANCE FOR FACULTY USERS: JXCHANGE 

OF INSTRUCTION-RELATED COMPUTER PROGRAMS 

Chairman Karl Zinn 1 34 

CONTRACTING FOR COMPUTER RESOURCES ' 

Chairman Harry Rowell , • - . 1 39 

O 

ERIC 



V. MAJOR ISSUES AND CONCLUSIONS: PANEL DISCUSSIONS 



COMMON TIll'MHS AND CONSENSUS' 
Ki;POr<T AND DLSCL'SSION OF WORKSHOPS 
Mndeniisir NLirtifi (IrociihtTijcr ... 



NHTWOkKS ANDCOMl'UTHR Cf NTFRS- 
COOi't; RATION OR CONF-LICT? 
PiiticI C'luijriiKiii Cicnucl Ween 



SUPPLEMENTS 

C'lir.reix'nci; Pui licipimls , , , 

AppLMulix A 

Appeiuiix B 

Appcrulix C ...................... 



14. 



. !85 

. 200 

. . ... 202 

......... 205 



ERIC 



V 



foreword 



Tlie dcvciupiiiem dI' InieriiistliiJiiuruil cDopt'iaiiuii thnMiyh coniputcr 
networking lias lung been a pm\ of KDUCOM. Wid, fho tecluiolous' 
available loday, tlinst; purposes anil guals for RDLiCOM which wcTc 
outline,' in the book. l-nUNl-T. in 1967 are capable of belnc achievoLl 
Progress toward their aL-hieveniDni is being niade and the lYuits of real 
cooperation appear aliainable ones organizational and poliiiual barrier^ 
can be overcuine. 

The Fall 197:; Cnuncil Meeting and ConCerence. the linii in a scries of 
conlcrencQS tbcusing on computer neiworking lor higher education, 
evidenced a striking consensus among computer users in higher education 
that the technolugy for cunipuier noiworkiiig is in liaiid. Represcnialives 
ol various disciplines including cheniislry, linguistics, economics and social 
sciences cited many specinc exainples of applications of computing in 
their disciplines whicli were available to be shared, expressed confidence 
that the leclinology which svould permit sharing was also available and 
described a few cases in which sharing was ulready taking pUice, The 
obstacles wliicli most speakers toresaw to widespread sliaring of computer 
resources in ail disciplines were primarily organisational, political and 
economic. 

Over 250 persons attended ilie three-day conference which svas hold 
at the Chrysler Center for Continuing Engineering Education on the 
campus of the University of Michigan in Ann Arbor. Michigan. Tlie 
Mlcliigan Interunivcrsity Committee on Information Systems (MICfSj, 
whicii has sponsored the development of the MERIT network, acied as 
host for the meeting. The conference tbllowed the formal developed in 
recent EDUCOM meetings of plenary sessions alternating with small group 
discussions. 

The major speech .at the banquet held in conjunction with the 
conference provided a change of pace for conferees. Dr. Edwin B. Parker, 
Professor of Comniunicalions at Stanford University, spoke on "Social 
Information: The Technology, The Need and the Challenge." He outlined 
his view of the possible and the probable futures for cable television, 
especially as related to higher education and chalienged organizations like 
EDUCOM to help make possible the level of expenditure which will be 
necessary to move our society to the kind of education system which can 
be provided by means of cable television. 

Panel presentations and speeches liven during the conference have 
been edited by the speakers and are collected in the foHowing pages. 
Summaries of the group discussions were drafted by a recorder In each 
group and have been edited for publication by the group chairman! 
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FHirilior intbmnr n conconiiny any of the systems or siig^csiiiins 
described by speakers cm bosl be cibtaincd by wriiinji directly in ilic 
uuiluir of the presentLilioii, Niiitics and addresses of nil cofitcrcncc' 
purticipLinib are lisied in tlic buck nf ihis volunic, 

Mnny thanks arc due to ihe I^rogram Cluiirnian, Torn Kuriz, and the 
nicnibcrs cdMils proaruni committee for the eNeellent program vvhich liiey 
dcvetopcd. A ureal deal o\ credit tor itie success of tlie curUerciice is alsv! 
due lii each piirticipant in the plenary sessions and the workshops. 



Henry Chauucey 



introduction 



As ihc higher cducu!ion CDniniiinii)' nuives lowurd a posiure nf closer 
cniipcrLitiun, many diHcipniii? grnups h^Micai ncrwffrks have came imn 
bcm. The HDUCOM 1^^: Full Council Mcctina picscnlcd as oxamplos 
several of ihese inicrlnsilliilionul gnuips. i| is assoricd ihal sucii groups, 
uciing in concert, can justily Home sor! of network uiiMty connocUng nut 
only ihe instiiiiijons ihey represent bin nlso niosl of ihe others as wclL 

The ccinteroiice wa^ nrgani/cd uboui several punel preseniations on 
curreiii neiworkiim aciiviiies In six disciplinnry areas and on ihe 
HUno-at'^hc^ari in netWiirking and data buses. These preseiuai ions arc 
collected in the f\i||owing paizes. Peter I yt os (unhne^ specillc cxaiiiples of 
the iiHC of neiworks in chcmisny: a Inrge data bank with coinplex 
nioiecuhir structures, accessed by remote terniinals. wiih a ihree- 
diiiiensional inuige capability: a collect icin of progrnnis carefully 
constructed tor geiieral use perniitnng quanium/cheniical caleulaiions 
fruiu reniole teimlnals backed up by hot phone coun^eliny; and a sniall 
college reniole jub etiiry station witli graphics augmentation accessing a 
hirge^scale computer. Walter Sedelow, discuj>slng networking aciivltlcs 
rehited to langiiagcs and huinnnifies. describes the Ce/NCoReL Study, He 
concenirates on smm of the coriclusioiis emerging from Ihe exploration of 
a very wide range of types of lunguage research whicli might be involved In 
networking. Some of the current uidependent networkhig effbrts v^^hich 
lire underway ro servo the upproxitnalely'40.000 prniesBimiai economists 
in the Lhiited States are outiinDd by Santbrd Berg. Most of these aciivities 
arc presently based in a variety of scientific societies, research institutes, 
govermnem agencies and universities. Dr. Berg notes especially the lack of 
coordinating iuechanisms !br the Independent efforts. Frederick Kjlgour 
describes various online coniputer applications for libraries: MEDLINE, a 
rc!iu>ie suhjecl retrieval system based at the National Library of Medicine: 
Basls=70 operated by the Battelle Memorial Insiiiuie: and internal library 
unline appHcauons air acquisitions, cataloging and circulation at the New 
England Library InJbrmalion Network, Stantbrd University, The Ohio 
Stale University, and the 0!iio College Library Center. The uses of 
coiiipuiing in museunis and reluied disciplines are sumrnarized by Robert 
Chenhall and related to the existing nuiscum data bank systems, He notes 
the necessity for curient efforts in museimi data bank sysierns tu maintain 
a structumi similarity in order to eventualiy develop regional and national 
neiworks of catalogs, Jumes Davis, discussing the use of computer 

EI^C 



networking in the social sciences, tuniincs Hi>niC prohlenis hicod in uiili/inii 
hurvey data which might be aniehinatcd ihrough the use of nciwiirkin}:, 

Foiir prescniations address Ircnii diftcreni puiiHs cU view the 
^lateHit^the==irt in neiwcHk dcs'ekipmeni and datii biisc^ K= LeiHi 
Monigoniery identifieH and examines ihe current trends in nuiLldne- 
r^adnhle data bases. D. Don Aiilenkunip describes NaUiMial Science 
ruundutlon aciivlllcs wilhin llie NaUOTKil Scienee Ccniipuier Neiwork 
initiative as tliey relate tu ilie devch>pmeni of ilie resoiice sluuinp poietilial 
of such a network. Berirain Her/og gives an overview nl llio M!;Rir 
Computer Neiwork projcci. osphiinhiii ilie original goals, tectinieal desigii 
objectives and the orgnni^^aiion oT the project. Balancing individual 
insiituttunal use over the netwc^'k, as w^ell as providing user support, arc 
two of the prlniary concerns of the project at this time, lidward Weiss 
outlines liie new aims and piihcies of llie OfHce of Science Inlomiation 
Service of the National Science Founduiion which relate iu ihe interests 
and needs of the university cnniniunity. 

In the workshops' suninuirics and the tbliowing pane! session, 
questions concerning the nielhod of iirgani^ing interinHlituiiiinal computer 
comniunications are addressed. What kind of network organization makes 
sense for each group ordisciphne: naiiunal networks or regional networks? 
National centers or local coniers? What kinds of conipuliiig technology are 
most important ior each group or discipluic using u network: raw 
computing power, largo active files, large static I'iles, programs and 
software, interactive iime=sliuring, graphic terminals, chaructor lernunals, 
conimunicaUons? What kinds of support patterns are needed for each 
group or discipline in order ttj utilize conipuier CQniinunlcutions networks: 
foundation graiils, government subsidies, or institutional budgets? What 
are ihe advaniages and dlsadvaniuges of each fonn of support lor each 
group or discipline? 

A demonstration of MERIT Network capabllilies and discussions of 
related topics svere conducted concunenily with the workshtips t'ocusing 
on disciplines. SumiTiaries of these alternative workshops outline methods 
of support for faculty using computer applicallons in instruction atid 
procedures and experiences in contracting with vendors of computer 
resources. 

Members of the panel, ''Netwairks and Computer Centers: 
Cooperation or Conflict?'' describe their experiences in organizing and 
financing computer center operation in the context of a computer 
network. Problems faced by the individual computer center director in a 
network situation are the primaiy foci of these preseniaiions. 

In an address which was presented at the banquet during the 
conferencCj Edwin Parker ehallenges the conference partieipanls to W'ork 
for the utilization of television for educution and outlines tire kind of 
applications which might be possible if sufficient support were available. 

The Fall 1972 Council Meeting and Conference provided an 
opportunity for faculty already organized in disciplinary groups and 
working through computer communicationi networks to bring representa- 
tives from other institutions into these working groups For groups and 



disciplines whicli luid not yet utili/ed iiLMworks. the Jiniferonco provided 
an uppui tunily to kmrti of eonipiitei applications wlilcli miyht be livaiiuble 
lo ilioni ihrough a network aiul to develop working reUnioiisiiips iti order 
to take advantage ol these apphcaiions. 

All of tile spoLikers, workshop cliairinen. and pai.el members ;ii the 
wonterenL-c contributed rmicli ihiie and elTtirl in ide proaram. Wltlunit 
liieu- cunnihutiuns, the level of aisci.ssion and wealth of information 
uvatkiblo at the conlerencc and included in this volunie. wnuld not have 
been possible. 

Thittnas Kurt: 
Pragrivn Chairman 
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NETWORKING ACTIVITIES 
IN THE DISCIPLINES 
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Networks and Disciplines: 
A Point of View 



ThomaH Kurtz, Director Kiewit Compuiatjon Ceiiler 
Durtmoutli College 

This urgunization, EDUCOM. luid ils origins in ] 965, when a group o( 
udmlnisi rutori in higher educutlon had the vision lu perceive iluit these 
institutions could better serve their purpoHCH through cnopcrution and 
iniercornniunicaiion than by gnirig it entirely on their own. The majuv 
manirestalion of their vision svi\% the Boulder. Colorado j^ludy ol' 1966. 
This study, publii^hed in botik lorni nnder tlie title /r/>6WAT, explored in 
sonie detail the svays in which insiltutlons could benent from networkina, 
and the ways in whicli netwiirking could be tecliniculty achiGved. 

it was not in the cards Ibr a physicul network to come into being at 
that time. The uctijal use of cornnutnicuiions to connect computers was 
rare and niost of the now standard linie^shuring systems were in their 
Inluncy. The vast majority of ilie higher educuiion ^^public^' had no more 
than a vague notion of the concepis of computing, cominunicLUions, 
networking, and tirne^sliaring. It was, tlierelbre, not easy to ctuivince this 
public that neiworking hud any ri)le at all !cj play hi their lives. 

Although a naliunul network was not iii ihe cards in 1966, EDUCOM 
pursued its fundamental goal lo improve conuminication between 
universities. Its activiiios in this directk)n have been vigorous and varied: 
serninars nnd national meeiings, studying the role of compuiing in 
libraries, especially niedical libraries, exploring one Ibrm of program 
cxcliimge (HINJ, lepreHentlng the computer point of view In the hearings 
Ibr the copyriglit law and .majiy others. Alf of these activities are legitimate 
and easily justinable. But, the national network does not yet exist. The 
question is ■- ^^Why not?" Although there are no headlines or fireworks to 
distinguish this particular Coiuici! Meethig, it is my belief that future 
historians of such nuMlers will regard 1972 as the ctitcial turning-point 
year in the development of interlnsiitutlonal cooperation through 
networking. We shoukK theretbre, examine some of the reasons why 
networkliig has proceeded so slowiy in the past, and wliv I think thai the 
pace will now accelerate iioiiceably. 

We ol'ten hear that higher education Is a **nuirkel place of ideas." 
Whether or not this is a good descripiiun, the markeipiace model is usefid 
lor understanding our present concern. The two important Ingredients in 
any niarkelplace sllimtitjn are supply and demand. If there is some service 
thai is generally availuble at Kome price, its success will depend on whether 
or not the conunuiiity perceives using that sei^^ict as being iuore tisefiil 
O . I'l^i" ili^ alternative of not using the service. Conversely, if ihere is a 



perceivable demand tor mmc (ovm of service, then providers oC such 
service will spriiig up. Many argue lhai the situation witli networking is 
Hiinlhn^ io ihc chicken^and^egg dilenHiia, thai is, which conies first. As with 
the chickcn-and-egg situation, 1 beHeve the only reles^anl answer that 
pertains to rietworking 1^: both. The iucl i^ that there are both a demand 
and a siipply hr nclwurklng at the present linie, albeit the demands and 
supphes are varied and din\ise. are sometimes difHcult to identify, and are 
hard to bring together wiili the supply in the niarkelplace. While 1 believe 
the inarketplacc nrodel is a usellil aid to our understanding, it .is unHkely 
thut a conventional comniercial niarkeiplnce can operate in this case. Large 
subsidies are needed, much experimentation needs to be done, and the 
capital costs are very high in terms of money, time, and institutional 
coinmiimenL 

The elusive national network that was conceived six years ago no 
longer seems as elusive. The ARPANET, as well as several commerciu! tiets, 
clearly demonstrates the feasibiUty of targe-scale national (und 
iniernaiionai) networks. Local and Intrastate networks in many forms 
exist. The crucial matter that we face in 1972 is bringing together to 
produce a sale in the marketpluce the many demands for networking that 
already exist, and the many sources of supply of networking tliat are 
coming into being. 

The proceedings of the 1966 Boulder study are recorded in EDUNET. 
This book identifies, lliree cQmponenls (slightly paraphrased) to be 
considered: 

• Needs and AppUcations. 

• Network Facilliies, and 

• Organizational Structures. 

The first obviously represents the dmmnd, tlie second relates to the 
supp/y, and the third Is an essentia! part of the marketplace mechanism, 

Although the thhd component is the most difficult to solve, and 
should perhaps receive the greatest attention, we sim.ply note that 
EDLJCOM exists and that we are here at this conference, Progress Is being 
made, Furihei progress should occur as a result of the General Working 
Seniinars to be conducted by EDUCOM In the next three months. 

Past and future EDUCOM conferences will be devoted to a discussion 
of the supply of network facilities. Indeed, on the program for this 
meeting, we will hear about one such facility in Michigan, the MERIT 
Network. But, I claim thut the supply eomponent is the easy one, and will 
say no more about ilmL 

Finally, we come to the demand component in the marketplace of 
networking. If we were willing Io be simple-minded, we might identify the 
major (not necessarily exclusive or exhaustive) types of application: ETV, 
CAU and dlgUal services and information. There has not yet been 
significant demand for ETV and related video activities which require 
physical nctworkijig, so we will not discuss that. CAI, especially massive 
CAl, is not operationaL Even at its best, it is still experiminlaL We now 
consider the area of dlgitat (or inachine'readable) Information and services^ 
and tile orgunizatiunal structitres that are already using such infomiation — 
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the variaus disciplinury groups or logical nefworks ihal alreudy cxisi. I 
believe thin too little attention lias been paid to this punkuiur Jenmrni 
caniponcnt in the nmiketplace or networking. This gonrcrcnce i^ives us an 
oppoitunity to look more careailly at the individual md independeni 
demands for networking, and to explore \vhether or not. in aggregaie. !hey 
achieve the critical mass needed to jusiity a network utility. The backbone 
of the program for these two days Will be the examinaifon of six exaniple 
disciplines tlmt exist in the higher education communiiy, lo detcrniino cir 
to esUmate the extent to which they are already involved with networking, 
and to project into the future how tiiey might beneru from an expanded 
network supply, : 
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Networking and Ghemistry 



Peter Lykos, Office of Coniputing Activities 
National Science Foiindation 

Computer neisvurking" is a complex ^^ubject with technicuK poHtlual, 
and cosl-uucouiUing dlniensiuns. If It ik going to have an et'l'ecl on 
cheniistry over tlie next nve-icvten yeurs, Icadersliip will huve to conic 
from ihe chemi^iry research comniunity working closely with conipuier 
scientists and engineers. In ihc following pages ihree coniponenis are 
developed which bear oii eoinputer and coniputcr network nse In 
.aheniistry: some characteristics of chemistry as ihey bear on computer 
uillizatiun by chemiKts: synopses ol' tour complementary prefects hivoJving 
computers, research in chemistry and elements whicti are poteniially 
network compojietUs; and a It^ok Inlu the ciysial balL 

CHEMISTRY 

Chemisiry is an experimental science based on the laws ot physics, 
using the language of mathematics, and addressing the properties ol 
materials including those important to ihe lite process. The Information 
processing magliine augments the doing of chemistiy,, hi all ol its 
dimensions, in a natural way.^ Research in chernlstry is based on: 
measurements of physical properties; data reduction, Iransformailon, and 
representation (often graphical); malhemmicul and physical modeling and 
prediction: and on literature and data sloruge and relrievuL The computer 
plays a busic and comprelienslve supporting role in chemistry through 
several types uf applications; 

• Real lime data logging and experiment control 

• SImulaiion and modeling 

• Synthesis planning 

• Analysis 

• Information sicuage and retrieval 

• An aid to pedagogy 

Althouuh cheniislry is a large and widespread prolessian, it Is served 
by a sini?le professional society. Approximately 200,000 professlanuls are 
currenily working at chemistry while another 100,000 have received basic 
training in chemisiry at tlie undergraduate level as pari of their preparation 
for engineering, medicine, and other fields. Appi^oxlmately 100,000 
cheniists are members of the American Chemical Society, The ACS has a 
long history of encclive service. In addition to journal publication and 
nieeiings wlilch arc locaL reglonaL and national in scope, the society has a 
subsluntial and modern program in continuing education. The ACS 
employs many channels of coinmunlcatiun, a wide variety of supporling 
services, and generally provides a co/iehivaness due in part ro a geiwral. 



common, und graijfiic language of malecular stmctuiv anU fm>pcr!ws. The 
ACS DivislLHi or CIicniii.-ul Educatioii is L-Linuerned with ihe qunh'iy und 
content of cheiTiical oducaiiuii,' There are 452 ACS accredited B.S. 
prugrums in chemistry and a similar nuniber of non-actrrudiied B S. 
progranis. These programs average aboiu nine B.S. degrees awarded per 
sciuHi! per year. The snuill number pei class makes it possible Xunniiincly 
mcludc tvsearrh in clwmisny as pari pf tiw widcvvmduafc ! minim hi 
chemisiry. Reeenily that Division turnicd a new siandinE committee 
concerned Willi the coiiipiitcr and Liioniical edijcatitin. 

Chcniicu] and allied prodiicis have a lar^e inipaei on our economv 
There is a large well-denned industry Ideniined with cliemisiry. Sales of 
basic cheniieals. drugs, refined pytruleum. rubber and rchiied plastics 
products, prhiiary nietals, stone, eluv, glass, paper and allied products 
unioumod to Sim tailMon in 1971. Twenty perceni of the naiiona! income 
is related to chemistry. 

The chemistry profession can be described as a cottage hidusiry 
bxcepi lor clieinical eiiginuers. chemists typfeallv work on a small seale 
Individual researehers work with a few associated sialT. In this regard 
chemists are quite uniike their colleagues in Physics, wlu) work 
cooperatively on large projeetssuch as puriiele uccelemiors and astronomy 
observatories. Only in recent times, with time-sharing services and tiie 
massive wave of inexpensive, powerful niini-eomputers whieli the 
individual cheniistiy resenrclier can ulTord. have we seen widespread use 
and awareness ot the eomputer in chemistry, There is presondy no 
chemistry counterpart to the National Accelerator Laboratory at Batuvia 
or liie Very Large Array Radio Telescope under consiniction in New 
Mexico. However, a thrust toward a Natiunul Center for Coinpuiationiil 
tlienustry (NCCC) is gathering mumcntum. In early 1973 an NAS Report 
will be published which will oulline the results of NCCC Feasibility Study 
It the NCCC is estLibiished according to the recommendations of the 
loasibiiity study, its costs will bo only 1/5 that of the Nationiil Accelerator 
Laboratory. 

One of tlio oldast and most unique resources available to chemists 
could be even more fully utilised in the context of a computer network 
Chemical AbstriiCis Service, a division of the ACS, operutes the most 
comprehensive and largest computer-based abstracting and Indexing 
system m science, CAS supports not only chemistry but. to a significant 
extent, the disciplines of Physics and Biology as well. The CAS operation 
IS a model Mlustruting the smooth and orderly transition from a 
paper docunient based literature .system to a computer based system with 
distribution taking place through rogional informaiion distribution 
systems. The wldesprepd use of Chemical Abstracts Service is due in part 
to the common graphic language of molecular structure shared by all 
eheiuists. ' 

FOUR COMPLEMENTARY PROJECTS INVOLVING CHEMISTRY 
RESEARCH AND COMPUTERS 

As a deniunsirailon of the "state-of-the-art" in computer resource 



shnring among research chemists, the following are presented, 

A first exumple is the University of Kansas Chemical Physics Tri-Level 
Cornpuicr Network. At KU there are a niimber of physicists and chemists 
who share a building dedicated to chemical and physica] research. Most of 
ihe research is experiniental and heavily inslrumented including dedicated 
mini-computers. Some of the research is ihaoretlcal making substantia! use 
uf large-scale computing resources. Professors Gilles and Culvahouse have 
designed and are implementing the Computer Network at KU as an 
allcrnative tu the development by individual researchers of under-utilized 
ctJfnputer centers built around mini-computers. Auxiliary equipment such 
as additional core memory or display deviees broaden the capability of 
individual basic systems but frequently cost more than the original 
mini-computer and are used only a fraction of the time. 

Tlie hierarchical system at KU suppurts laboratory automation with 
computational services at three levels) 

L A dedieaied niini-computer and appertances necessary are 
provided to particular experiments In each laboratory. 

2. A nodal or hub computer physically located in the same building 
Is interfaced the dedicated mini=computers and to the central 
campus large computer. Attached to that hub computer is a 
comprehensive set of peripheral input/output devices^ auxiliary 
storage cqiiipmentj and a graphics capability to support local 
itiassaglng of results of large-scale remote coniputlng, 

3. The central campus computer provides large-scale remote 
computing services, 

Many difficulties of computer networking are lUusirated by the 
coopcraUon and coordination between different researchers sharing the 
sanie facility on a scale intermediate between a single laboratory and the 
campus-wide computer center. 

All the probleins of resource sharing are present and perforce need to 
be addressed including nianagement and cost allocation, However, as the 
user conimunity here Is more homogeneous than that using the campus 
compLiter, cooperation and coordination should be less of a problem. The 
success of this hierarchical computing system for laboratory automation 
will provide a useful mode! for hiefarchlcal computing in other areas such 
as the hierarchical system supportive to classroom computer u?ie which was 
described in two previous EDUCOM publications^^ 

A second example of resource sharing through remote use is a project 
which is making quantum chemical programs avallabie from the University 
of Utah. For many years, Indiana University has operated a Quantum 
Chemistry Program Exchange (QCPE). In addition to serving as a 
clearingliouse for applications software involving a minimum of testing, 
QCPE also publishes a newsletter and bulletin apprising its menibership of 
the QCPE program content and activity, and of other relevant information 
such as the availability of remote access to the Lawrence Berkeley 
Laboratory CDC TSOO, at internal rates, for federally sponsored research* 

Professor Frank Harris of the Departments of Physics and Chemistry 
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of the University of UtaJi has undertaken the tnsk of going beyond the 
semces offered by QCPE by identifying those quantum chemistry 
computer-based methods which appear to be of greatest interest and 
utihty to those who wish to apply quantum chemicarmethods. He is doing 
a careful Job of designing and Implementing corresponding algorithms such 
that the methods are accurate over the entire range of input parameters 
contain a comprehensive set of alarms and diagnostics, and are' 
transferrable over a reasonable variety of computer systems. 

Since the Univarslty of UtaJi is a node on the ARPANET, the 
programs are tested on a variety of computer systems accessible via the 
ARPANET. In addition, a graphics terminal at the University of Utah is 
used to demonstrate the more powerful display option of the progrums 
Cooperating chemists desirous of using such programs may also access the 
Utah UNI VAC 1 108 on a dial-up basis from f TV's. A teiephone-aCGcssible 
consultant at Utah is availBble .to assist remote users at all times. Since 
Professor Harris has played a key role in the evolution of the National 
Center for Computatlonol Chemistry (NCCC), the experience gained in his 



15 



pvoicci will beur on the design Ltncl iniplenienliition of ihe NCCCV 

' A Uiird example of resuurcc Hluihng in whcnilsiry rcscLuvli involves ihe 
Bmoklmven Nationai Laboniuny, Texas A & M Uiiiversiiy. und tlie 
Insiilute fur Cancer Rescarcli in Phihidelpliiu. Ur, Wultcr Hunulion.^ 
Clumislry Dcpartnionu BNL, und Professor Udgur Meyer. Biucliemislry 
D^partnient, Texas A & M. have niouiited a deinunstrutiun errnvl to 
discover ihe niosi eosi-effeeilve nieaus for dcvclopiiig and inainuiiiiing a 
Protein Structure. Datu Base at BNL accessible over ordinary lelephoiie 
lines on a diaUup basis frnni remote lerniinals with 3-P uraphics display 
gupability. The Data Base and supporling bofuvare are being developed al 
BNL. The lennhuil is being d^velopbd by Texas A & M University In 
coopeiation with a local campany. 

When the prototype lerininals are operational, one will be installed at 
the Institute tor Cancer Research. Dr. Helen Berman at uie Instliutc will 
help to hone und polisli the overall systeiih l^igure 1 kIiows a niulecuUir 
structure which niay be contained in the data ba^c. When viewed ihroiigh 
the Kiereoscoplc viewerH provided at the back of this volume, u i-D unage 
sinillar to that seen on the color^TV^based 3-D graphics lerniinal is visible. 

An aspeci of this project which shotdd be liighiightcd is the fact ihai a 
National Science Laboratory is llie locus. There are several Naticnial 
Science Laborutories around the country which could provide a locus lur 
regional computer Rupporl systems lor scientinc research on a dial-up 
biisis. AHC's Oak Ridge National Laboralory is well into u regiimul social 
data biisc syslenu Aiioiher example is the recently fornied Instilute f(jr 
Coniputer ApplicatiiMis In Science and Hngineeriny within die Lhilverslt les 
Space Research Association of NASA^s Langley Research Center, 
Humpton, Virginia. . 

The lourth cxuniplc of reinolc computer use lor cheniistry research 
also involves a graphics capability. For his work with large niolecules of 
biological interest, Prolessor David Beveridge of Hunter College CUNY 
uses a large-scale scientific computer to compute propeiiies of large 
molecules and to generate pictures of those molccuics which can be 
assenibled Into a dynaniic moving picture display. Since Hunter College 
does not have sufnclcnt computer-based research activity to warrant a 
large-scale scientific computer, Prolessor Beveridge luis used a mini- 
computer us a remote job entry station to conveniently access the 
AEC-supporled Courani Inslilutc CDC 6600. 

Recently Professor Beveridge started a project to modify that 
remoie^ob-cniry siation so that the heavy computing and graphic image 
generation tnay be doiie on the 6600 and the Imuges transniiited in digital 
' form to the local mini-computer lor display and editing. In uddition, the 
capability of the mlni=compuier is being expanded io enable Himtcr 
College to "access the iticoming City University of New York IBM J70/168 
which will be supporting RJE terminals at all 20 canipuses of the 200,000 
student CUNY sysletii. 

Two of the lour examples have inrernationahteiw^rkiiig iniplicalions. 
The Hamiiton/Meyer/Berman effort involves cooperation with ihe 
Q Crystallugraphlc Data Center, Cambiidge. England. The Harris priyect 
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eouki have inipuoi on the Ccnire luiryp^en do Calcul Auimique oi 
Mulecuhilre. Or^a>\ France and on ihe hnge-scule Ouaniutn Clienilsny 
aulivity which links tlic Univcisily of' UppsaltL UppHnla. Sweden, and the 
Univcrsiiy of FhiridLU Gainesville, Fluiida/ 

\ LOOK ip.:to the crystal ball 

The Lh:nus! expennicnfahst will iiiake increusing urn of mini- 
compuiers arJ niigjucompiiier cuniponenis iu (unhcr dislribuie 
'MntelHgencc^' in ;i[s expei iiiieiHal apparaJus. The priurity problem iov real 
lime cnniputing svill require ihai lighlly-coupled ctMnpining, e.g., data 
eollcctioii Lind experimenial conirol, be dune Uically while loosely-cuupled 
eoniputing. e.g,. simulatioii and mudeling. be done remole]y. Local 
ninu-eompuicrs niuy ainctiun as Renioie Job Hntry siations as sveU. 
probably eluinneled ihrougli the campus (conipaiiy) computer center 
which wilL increasingly, ^ervc a broker lunctiun between the cumpus 
(company) user and the service and special purpose facilities uvailable 
elscsvhere. 

Tlie appearance of coHl/enecilve graphics dinplay devices provides an 
ejiseniial coniplenienl to the intbrmaiign processing machine, making it 
possible for the cheniist to handle and to summnrize a much larger 
collection of inlornuuiofi than has hitherto been possible, Dvnanlic 
grapliical display raises to a ctisiincfly new anil higher level rhe chemlsl s 
ability io inruffize. It is noi mere coincidence thai the lour projects called 
out here all have a graphic componetu. Educaiion in chemistry will be 
uriecled sirongly m well by the increasing avaihibiJity of graphics display. 
General purpose time-sharing coniputer service will be alEained through 
the commercial sector. The Harvard Bu^iiiess Scliool supports its gradume 
prograni from conimcrcial lime^sliaring service. The IIT Research Tnsiitute 
released its in^hnuse computer and leased Its compu lei--conditioned space 
to a commercial vendor. IITRFs compuier-using researchers, hicluding 
chemists, operate on an open market basis with a variety of terminals 
accessing a variety of services Heeking an optimal match between 
application iieed and service available. 

Many literature and data bank services such as those being estabiished 
by tile U,S. Envirunniental Protection Agency*^ distribution centers 
handling CAS tapes, and others, will come to be used on a regional or 
national basis. Consolidation will be spurred by the increasing amount of 
daiii being generated, tor example, by the NASA earth surveillance 
program. 

Literature and data banks conslituie ah essential base ibr networking. 
Collections of basic sclentiHc uiformatlon constituio the strongest case tor 
centralisation of Inronnalion bases and of information processing 
machines. The uniqueness of the comnion chemical language and the 
pre^eminent position of CAS suggest that chemistry will be an early 
pariiclpant in the movement toward national data centers accessible 
through cQmputer noiworks. 

A major trend- In public higher educarion is another n. ' Nation of 
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the Golden Rule/ StisteR arc bcglnniny tu sclf'-org^ni/c regarding compuier 
networking. Rich experiences ulrcndy exist such as TUCC in North 
Carolina, MERIT in Michigniu unci the three level system in CalilbrnirK A 
significant unknown faeior is the extent to which the Slate Governnients 
%vill be able id sense accurately llie ciiniputer needs of higher educ;itii)n 
before proceeding with chnnges of a finidunienial nature,^ The Slate of 
Illinois Plan, discussed brieny at the April 13. 1972 liDUCOM Conforence, 
''Networks for Higher Iiducation," represents an extreme case in this 
regard. 

Chemists in pubHo institutions of higher learning are likely tu be 
constrained to use siatewidc-accessible computer resources (where local 
niini-coniputers will not suffice) whose services will be organized nmund 
chemists' perceived needs and desires in direct proporlion to the initiative 
they now exercise. Because maiiy major private Institii lions have already 
fallen behind in their ability to sustain the largest and fastest eompiiters 
avuilable. they are more susceptible to participiilion in cooperative eflbrt'4. 
We can expect them to be among the first to hold at current on-site 
computer levels (or even reduce computer levels) and to increusingly use 
of^campus resources for researchers needing lafae=^;cale or speciali/ed 
fticiliUes. ^ ^ 

The Natlgnal Center for Computntional Chemistry may play a role in 

fostering CNAR In chenilstry. However, NCCC is at least 5 5 years in the 

future. 

The evolving ARPANET (a whole new lamily of interface mossagc 
processori under active development), with the promise and problenis of 
ILLIAC IV and the trillion bit store, provides a rascinating and rich test 
bed for the technology of networking. As a lunctioning entity, it is at a 
stage where signincant denionstratlons in CNAR can be mounted. The 
ARPANET appears to have greai potential for resource sharing of 
expensive and specialized facilities be they data banks, sofiware. and/or 
hardware. For it to work as a research tool on a national scale, at least 
three requirements must be met: 

1. The network must be operated by an otganization responsive to 
the needs and desires of the scieniiflc fesearchers with a high level 
of conimitment by the major universities. The University 
Research Association, which has a 52 university membership and 
operates the National Acceierator Laboratory at Batavia, Illinois 
provides one model tor such an organization. To date, the 
scientific comniunity has not shown any initiative in this a^ -j. 

2. A high level of federal commitment and coordination will be 
necessary which transcends the several agencies which support 
external (to the agency) basic research Involving computer 
support. The principal- agencies in this regard are ARPA, NIH, 
AEC, NSF, EPA, and NASA. Thus far no such program or plan 
has bean announced although several of the individual agencies 
currently have studies underway. 

3. An open rnarket en-ironment must exist within which the user 
can purchase the most cost-effective services available. Transition 
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to thill stato could be csircmoly difficult for many I'riiversily 
computation coniers. 
Chemists could play a major role in mounting CNAR dcnionstratlons 
on the ARPANET svhlch svould be scientitically sound, technically viable, 
politically comprehensive, and could provide a clientele to justify the scale 
of nationiil experiments and resource centers. 



REFERENCES 



» Compuier Ni!worl« Ausmented Research - CNAR. A distinction is being drawn here hotween , 
ca»tmun,„iHm network, whfc|> providei remote access to my one J Sv^^^'^^^^ 
servrces, and a compu,,, network wh*re ,wo or mo„ computers can l^o^^l^^l 
g.ven job m a mannsr reasonably tranipareni to the user. Remote aeces^to a sinale mo or 

i ' ^'""P"'" »«nie. Currently o. ,h" N.S 

Science Foundatmn on leave Iron, ITT. The opinions expressed here are those of the L 1^10 and 
^ Uo not necessarily represent pgllcy of the NSF. 

There havt been a number of aciivities focusing on eheffliitry and compunrs The tollowino lur 
gives the navor and eDnSEiiutes a trace to earlier literature: tullowmfe list 

a. NAS Report on May 1970 Confefence on Computational Support for Theoretical 
Chemistry. AvaUable from NAS, Washington. D.C. includes Preprint o a go od 
ovemcwarlifilc on the ARPANET Koou 
^^^^ fs^ f^' Conference on Computers in Chemical Education and 
Research. July 1971. The sixty papers span all the important area, of compu.ers in 
pj^t^aid^' Chemistry Depaitment, NIU, DeKalb". tninolBr S 10,00 

c. ACM .5ICCUE Bulletin, December 1971, pp. 321-6 lists 9 confir nees of national 
stopg relevani to chemistry and computers. 

d. 1971-2 Annual Report, Division of Chemistry and Chemical Technology NRC-NAS 

cliem£" °^ "''^"^ °^ --'^ Comniittee an" Computers in 

e. Announcameni of Iniernationai Conference on Computers in Chemical Research and 
fcducaiion to be held in Yugoslavia, jg|y 1973. Profesior D. Hadzi Ljubljana 
Yu|uslavia IS the local orgBnizer. - - ' 

f Twj, NAS reports will be published early in 1973. A report of the April 8 1972 
Confererice on Computational Needs and" Resources in Cryitallogriiphy I'nd the' 
"So.cial R^^^ rf '■'"'■^""y Study of a National Center for Compuf atior^l Chemistry. 

Report on Chemical Education Today." October 9, 1972, Chemical Hnd EngineBfing 

"Cqmpuiing in Hifilier Education 1971: Successes & Proipeci." EDUCOM Princeton New 
Jersey, pp. 1 i-i4;EDUCOM Bulleiin, Vol. 6. No. 3. FALL igVl ppTo-lS 
On January 23 1973 Dr. Waltir Hortiilton passed away. Questions regirding the Protein 
Struf ure Data Base project should be addrBssed io Dr. Edgar Meyer at Department of 
Chenustry, Texas A & M University. parim ni 01 

Ohilf"'' triformation Symposium, Septefflber 24-27, 1972, EPA, CineinnBli. 

Colden Rule: He who hai the gold . . . rules. 

The NSF has published brochure NSF 72.j'6 entitled "Expanded Research Program Relative to 
a National Science Computer Network." Those cgnctrned with local, statewide or regional 
computtng should note the statement on page S, "This announcam»nt is not aimid at 
developing proirams to enhance the compulation or Information eapabilllies on an individual 
campus or even in reponal areas. Rather, It is dlfecied to providing spedfie information as to 
the feaiibiliiy of National Science Computer Network." Since this is an evolving program 
which IS biing further defined through the EDUCOM series of General Working Seminars on the 
Natmnal Science Computer Network, further and current information may be obtained from 
the ornce of Computing Aitivlties or the Offlcg of Science Information Service 



19 



The Ce/NCoReL Study 



Walter Sedelow, Professor of Sociology and Computer Science 

UniverHity of Kansas 

The gonb uf ihe Cc/NCoReL Study und some uf llie CLinclu^lons 
coming oui ui' il iiiC iho basic loplcs in this prosentaiion. My wife, Sally 
Sedelow und 1 have bcoii working on the study for the past year and a half. 
Given the limitutions of space here and the range of issues discussed in dial 
study* , this presenluliun can be no niure than a kind of sampling or hurs 
d^oeuvre session. The summury of the workshup session and the 
concluding panel discussion amplihes somd deluils of the report and lakes 
up additional matters. . . 

The Nationul Science Foundalion provided funding lor the Study of 
ihe concept of a possible Center or Network tor Compiitatipnal Research 
on Language {Ce/NCoReL). The National Science Foundation divisions 
that supported this resoarcli included nol only the Office of Coniputing 
Activities but also, through that office, the social sciences division. We 
have met with scientists, adniinisirators, and scholars in at least iweniy 
slates in the course of exploring lliis idea. An exccpllonally broad 
definition of lunguiige was used for this concept study. However, there Is 
no necessary itnplicuiion that the dennillon of language which was used 
fbr these purposes of expioraiion will prove to be the definition of 
language that svould be used if there comes to be a national center or 
network for coniputulional research on language. At least in the eudy 
stages of such a center or network^s funclioning, a much narrower 
definition of language might be used. But, Ibr the initial study al least. It 
WPS Important to define tlie topic widely. In that eonnecilon one of (he 
interesting and valuable aspects of this investigation was the emergence of 
conimon grounds for research which different types of language 
researchers in fact do share, spmciimes wiihoui reallzhig it. Evidence of 
some significant progress lowaid research colierence is noted in this 
particular exploration of a possible center or network ushig the computer. 
Certainly, the opportunities made possible by technology and new policies 
are helping to bring some researchers together who hadn't considered 
interaction previously; at least not in the ways they are now thinking 
about dieni. 

Languages and symbol system research included in the study have 
been drawn from many fields: anthropology, archeology, and art history; 
biology and biaphysicsi communications science, computer science, and 
engineering: a wide variety of humanities departments Including Chinese, 
English, French, German, Greek, Latin, and Russian; Intbrniation science, 
and library science; linguistics; mathematics; music; the neural sciences, 
psychology, psychiatry; social relations, and sociology. 

The open notion of Itmguage which we employed for the purpose of 
exploring whether It would be atuactlve to have a national computer 
capability for research hi this area was, essentially, ''any kind of symbol 
O system behavior." Language was defined as natural laiigunge (e.g., French 
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ur Gernuin) or manitesiutions nf h in llteraiure: langiuige tVoiii the 
standpuini of the pYuf^moni\\ Vwgum soinelinics concerned with rather 
absu uci thouries and nnideis ol^ the nature of hniguagc; tunguage trnm the 
siandpulni uf the coniputer scientist where the enipliusis niighl be on 
programming languuge^ or on fnrmal languages; or hinguage froni the 
slandpnini of a person concerned with maihemaiieal notation and the 
types of logical ianguage. We were, in every case, interested in what kinds 
of userul interplay, possibly even synergisni, there niight be among 
diflereni types of language researchers if there were a national research 
tacility for language study using computer lechnology (network 
technology particularly). Such a center would Involve any type of languaye 
researcher. 

A turiher i^ange of questions hi the sludy deal with (he rolatiunsliip 
between the emerging studicH of the Ainclioniny of the central nervous 
sysiein vis^hvis the sxudm of ianguage. For example, would it be 
appropriate tor the faciliiaiion of research on language to also provide 
coninusn resources for people who are interested in the study of tlie svays 
. in which llie human centiiil nervous system acts as an inlbrniatlon 
prucessor? Research-related agreements which President Nixon huH signed 
wiih the USSR, call attention to various aieas of prospective collaborative 
research and give special nienlion to the urea of languago study. 
Interestingly enouglu tliere's a specific ret'erencc to the impoiiance of the 
nHeraciion between language research and bruin research (or central 
nervous syHlcm research). In tlie USSR "there Is a parltcularly strung- 
interest In statistical sludies of langiiage, tnuny of which arc relulively 
unknown in the United Stales, Scholars at tlie University of Michigan, 
noiably Pi^olossor Richard Bailey, have Just begun to nuike these studies 
known in the USA. 

The results of this study are contained in the volume, Langtias^ 
Rcsmrch and tlw Compuur. which is being distributed to scholars who 
responded to questions or parileiputed in lour small conferences held on 
these topics. Additional copies i>f the report may be obtained by writing 
to us a! The University of Kansas. 

The report begins with a discussion of the Cc/NCoReL concept, i.e., 
the general ideas thai guided our e^ploi aiinns. A second seciion includes 
an assessiiieni. of the research implications and emphases which, (or 
diftereni people within this broadly denned language i^escarch cotnmunity, 
might be luclliiated through such a center or network, A prlniaiy eflort of 
the study was to elicit from rescurchcrs the specinc kinds of things they 
would like to have done ratlier than to impose some noliun of what should 
be done. We also soughl to idcntily patterns of capabillttes desired by 
particular people and types of researchers. The very broad and ample 
definition of language facilitated such open-mlndedness, and prevented 
prcmauiro closure. 

The report continues with a cliapter specifically concerned witli the 
soriwuic requirements necessary to meet the staled needs i)f these types of 
icsearchers. Another section is devoted to hurdsvare: current demands lor 
^ haidware capability, and parliciilur propcriios in luirdware which are not 
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cinTCiilly uvailubic Inu which waiikl How fruni a user nrieiUaliiin in 
prnvldlnii coinpuiui lucilities Inr rcRearchers. Tlic sludy nrst UHk^, "What 
do yuu wuni to du iiNing u coniptitcr or kiiidied device? What propcriiOH 
should it huvc?'', and only ihen asks wheihcr currciitly avaihibie hardwaie 
niects those rcquireiTiunls, or svheiher there are ccruiin sorts oj' liardware 
developmonis wlilch it might be helpt\i! to faciliiatc. or al least to explore 
in Older to serve a certain type o!^ liser. insteud of having the hardware 
como lirst, the soflware second, and the u^er third, we started with the 
user, 

Ani)ther chapter in the study is concerned with various ideas, 
advanced by letter, by cofwcrsation. and in conterences. lor possible 
niethods of uruani^ing a national capability ior coinpiiter based language 
research. There are several precedents tor the organization of computer 
resources combined with network technology. The ARPANET is one 
model for the development of a distributed national laboi aiory or research 
tucility. Project INTRHX provides a model of a network designed to servo 
an online intellectual conmnmlly. We are thinking niore specifically about 
a dynaniic capability for a particular type of researcher. A hypotheiicul 
model with special appeal to languap researchers is the distributed 
laboratory or research lacility in wluch people across llie country could 
actively participate nuich as they might in a single building, by substttuilng 
a communicattons technology, particularly through and over computers 
and networks, for the physical movement of people. 

A new type of national research hiboratory, a niultiMnstitutionaK 
collaborative effort to articulate geogfaphlcally separatad research 
undertakings through a distributed center or network, is well suited to 
language research. In doing out exploring, we continuously heard about 
the importance of enhanced conmiunication among the researchers. People 
didn't know of relevant work that was being done by others. In many 
instances, researchers wouldn't know of other's work even when it was 
published, because of the diffused cliaracter of language research and the 
great hererogeneity of types of researchers and journals. Even when work 
is widely diffused ihrougli i5ublicution, researchers often do share common 
problems and can make use of common research instrumentation^ such as 
the coniputer. 

Language Research and the Compiiter concludes with a discussion of 
recommendations for a possible center or network, and tlien amplifies 
some possibilities for research and applications in a series of appendices. 
One appendix, '^Knowledge Systemlcs,*' is concerned with the implications 
for teaching at the university level of the utilization of computer 
technology in networks for research in language. Several provocative and 
interesting ideas are proposed concerning the possible relationship between 
a new approacli to some aspects of education and the more effective 
response to certain tnajor social problems, particularly problems which 
invite a systems approach, e.g,, some of the problems of human beings in 
their environmenis. Addiiionat appendices contain two detailed 
discusitons of the current state of applications of computers in humanities 
research and in the fine arts. 
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As a resiiit of our discovery of m much complciiicniutitv iiraciiviiy 
uniong rcsuurchers who iKuictlidcss du not .shuro ii common litenmire 
exUMisivc bibliography on ihc literaiurc of nctworkinu as ii bears tin the 
use ol coinpulors for research has hL-en inchidctl iii the repori. Another 
bihhngraphy. which is concerned %viih aileiiipts to measure iamniage 
tu!U)ws. rhere is u great deal of research, ahh<uigh very badly scniicred, on 
hijiguagc as an uhject of study iri a very narrow scieniihc sense. 

Other bibhoymphics dcui with hteraiure on: ifirormaiiun retrieval and 
compuiaiional Hnyulstics, as disilncl rrom the more spcsjiric verbai 
measures inventory; sysieins research, a topic uf real importance not only 
to people participatiHg iti u-roa!;ny a sysicm. but to an iticreasing number 
ol people svho will be nrienied Inward systems and cybenietics coiicepts in 
the subsianiive parts ul" the language rescarchi and parallnuuistic research 
uiduthng sociolinguisiics. psyeliolinguistlcs, anthropoiogicul linguistics, 
etc. I here eNisIs a high social urgency for establi.shing u Ce/NCoReL 
because all ureas tif scicntiHc and scholarly research involve the utili^aiion 
ol language to cope with researcli results. 

The study of language could also L-uniribute heavily to the 
understanding of the rcseurch prbcess itself. To enhance research on a 
national level, cfleclive cominunlcation must be achieved bet%veen 
reseurchers who start with dllTcrent voeabuiaries and different models. 
Because of those different vocabularies and models, researchers may not 
see (he conimon elements or Iransfcrruble theories In other's work. 
Language researeli also has a heavy bearing on infurniation retrieval and 
inlormation systoins as they relate to science uiforniation. Some computer 
cluuactcrisiics would be well adapted for studying language strongs. 

First and most general among the researcir impljeaiions of a 
distributed national center for language research, is the importance of 
man s benig ubic to mode! his environment more effectively to solve 
problenis. Hisiorically. an understanding of the components of complex 
social events has been ospacially hindered by the comparative inatienfion 
10 lar, aage factors in social interaction. Since language looms so large in 
shaping behavior, it is curious that more attention has not been pard to 
language variables by sociologists, as well as by some other social scientists. 
We contend that the lack of attention is primarilv due to the lack of the 
neces.sury instrumentation for elTectivcly doing that kind of research in a 
rigorous way. 

The true scope of the computer lias probubly not yet been located. It 
took quite a while before people locked onto ways to use the microscope 
The occasional mismatch between the capability latent in apparatus and lis 
usetulness is well illustrated by some pretty entertaining data about 
Leeuwenhoek and early microscopes - the sorts of things ho used them 
for, me compurer will probablv turn out to be the piece of 
nmmmemation whidi, like the telescope helping us understand the 
niicroscopic world and the microscope helping us examine the very smrdl- 
IS meant jor studying human symhaliv processing. We may experience a 
great sort of intellectual revolution us we shift more and more away from 
socini scientists and humum'sts talking about 'ideas' to doing research on 
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sviutt'h acliKijIy llierc lunguugc, 

The uuniputci is also criticaliy iniporUini in loukitig at the sway in 
which hiiigiUige is priKhicoJ iind piocesH^tL Coordinated central nervous 
Hyslcui rcHeurch iii the Unlv^rsiiy of C^:iHrorniLi al Sun Diego Medical 
Sclinul is unc cxtjnipie ot' Ihis lype oi reseureli. hi irying \o develop ii 
coherent and eiHiiprchensive research apprinich to neural phenornefia, 
reseuichers u\ UCSD are breiiking out tVoin ihe niodcls iluu were produced 
by neurocheinlsts, neuroanuloinists, and neurophysiulugisl^. 

In the tleld interriuilisnal rehnionH, huiguiige resuiifch [luiy aid in 
developing suluiions \o tlie n'^nienduuH dlfficidiie^ res^ulling iViirn the 
risinii revolulion nt' cxpectat.un^ uruutid the wtirUL While new high 
inlerdependency levels luive been generated in part by lechiuilog)". wo si ill 
have the older illusion of social distance which is lostered by nothing kli 
niueh as dll'lereni ^naunur hniguages. 

To address ihis ditTicuIty we niusi movQ beyond die machine 
Iraii^lallon cmplujsiH which bus been based on ihe wrilten svord. lo a 
inuehine^orienied (machine-aided) orul iranstaiion systeni. We nitghihtjpe 
to luive. Willi ihe aid of the coitiputer, ti eupubilliy for 'very man to pick 
up the feleplione and talk sviili people whose lunguuge range is ditfereni 
rrom his. We need something on the order of u nuichinc-assisied capability 
lo piuvide what sve mnv have in the 'nmnuur inode in ihe simuUuneou^ 
translatiun sclieines that are used al places like tlic United NatitHis. 

If you have /^/achinc-aidcd f^raj /ranslaiion ^yslenis and they are very 
good, you not only have, acronymically, MOTS, but you liave JSOiyS 
MOTS. It seems io nie that, for people who arc iniercsied in language, the 
use of a eompuier ft) produec HONS MOTS is a very, very goiid tlung, 
indeed. 

^ iAim:ttd^c Hi^svuFi ii antl {hv Ctnu^^^^ ' Si^dehns , UnivcfMJy Kansas, ni?;. 
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Networks in Eeononiics 



Siilttbrd V. Berg. Assistant Pmfe.ssor of Economiis 
Univt^rsity of Floridn 

A luitiibor ol osseiitiully indepLMidcnit liei workiiig crforiH urc luulorvvny 
k) serve- I hu' ;ipproxiniuie!y 40,000 prolessuirial ccononiLsis in ilio Vnwvd 
Slutcs. Scicniiiic suciciies. ruseurch iiislitutos. uoverniiieni •iguiicicfi. uiul 
universilitfs urc cnuutied in the compu lori/ailiin ol' hihiiogmphicLii ■mil 
bingrLiphicul inluirnuiion, llig devolnpniom uiul dissuininmiun of daUi 
bunks^und (he creuiion or uompuier sysienis for ucunoniisis, li is cssoniiul 
that ncxibility bt? bulll into tliesij cri'uris tc^ liiclHtulo tlic u-volLninn 
liHvards systcni.s lliai will be L-i>mpatible %vilhir\ the di.sciphiii? and widi 
systems developed in related sugial sciences. No cuiirdinaling meehtmisni is 
ill siyhi . 

Some Miundard results iVum inienuitlonL!l trade theory arc applied id 
networking eiforts in Hcuiioniius. The presence of a knv eosi neiwork 
could be viewed as a signineant drop in "tran;^portatiun costs"' 
alternatively, an cashig of university rcgulaiion.s rcgardinu utiiside 
conipiiter usuge cuiild be viewed as u reduction in "tariffs" or im increase 
m ^^quuias" (perniittod 'Mmporis"). hi either case, dlslocatiuiis niay 
tullow; but ill general the resulting specialization and increased division of 
labor resuit in mure elTicicnt use of resources. Problems which will rec|uiro 
coordinating meclianisms uie exaniined in tlic context of what we have 
loiiriied from past experience in international trade and finance. 

As scientists svho study resource allocation, eeunumists have done 
rcmarkubly little to Iniprove the efnuiency of their research eflbris. Few 
have considered the potential inipact of a relatively low cos! ccjmpuier 
network on lesource use wltliln the discipline. Ccrla'inly. other sectors tif 
tlie ecununiy have obtained produelivlty increases through the use ,)f sucli 
capital intensive means of production. This paper examines liow u 
coiiiputer network could pool users, syslems nHinagenient. liardwuro. 
software, and data to create a rnore efficient research cnvirunmcni in 
Economics. Concepts iVoin iniernutional trade theory tire used to show 
how Institutions (nutions) can benefit t'rom trading the basic componenis 
of rescarcli through cf inputer netsvorks.' 

USERS AND RESEARCH METHODOLOGY 

Tjie role of computers in liconumics has been described elsewhere by 
Ruggles (1^7:), who Identified three major fagiurs which sluipo the 
methodokw of economic reseurch: the chanying scope of ecunomics the 
mdustrlal orgunizaiion of the profession, and the evtshition of infbrmalion 
processing technolugy. With respect to the first fuclor. social and 
econoinic cvejits such as the formation of giani trusts?, the Great 
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MEMBERSHIP IN THE ALLIED SOCIAL 
SICiNCE ASSOClATiONS -= 1969 



AniGrican EconomicR Association 
American Statistical Association 
Biometiic Socioty (ENAR and WNAR) 
Instittite of Mathematical Statistics 
Econometric Soeif^ty 

American Agricultural Economics Association 
Catliolic Economic Association 
Industrial Relations ResGarch Assaciation 
Association for Fiducation in International Business 
American (Viarkf ting. Association 



17,000 
10,500 
1,600 
3,000 
3,500 
4,100 
400 
3,200 
250 
18,000 



RELATED SOCIETI ES 



International Association for Research In Income and Wealth 

American Real Estate and Urban Economics Assocjation 

Association for Evolutionary Economics 

Omicron Delta Epsilon 

Association for Comparative Economics 

Amarican Ri^k and Insurance Association 

Rogional Science Association 

Joint Council on Economic Er' jcatlon 

Association for th© Study of the Grants Economy 

Public Choice Society 

National Association of Business Economists 
EconorTilc History Association 

Association for the Study of Soviet-type Economics 

Operations Research Society of America 

Institute of Management Sciences 

Southern Economic Associition 

Weatern Economic Association 

Midwest Economic Association 

Union for Radical Political Economics 



FigutB 2 



EKLC 
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Dirprcs^^itin, uikI the piohlctiis of^ developiiig coinili ics aiul mhun :nc:iHhaVL* 
si(inn|;iiLHl new lines ol thndtiht wiihin ihc tliscipline liiuI in the last iwii 
caseH. nosv tlekls ttf incjuiry. The rclLiiivciy new aieu of enviinnineii[:i! 
econnmics illiislriiies lunv ilie piessine of the nuisiLle wnrkl L'hanueN 
unLilyiieiil !r:Mnesvojks aiul tlnta retjuirornents, 71ie seciHuj niajiM raeior. 
ifuhisiriai (Mgatii/aiitHu rclers jo enipios nicni puiierns of ihe priMes>,ioiK 
Willi ubom fhiec=ruui ihb nl^ ihtJNe wiih PhJ)/s in hw(Mioniics riruiiiiii jubs 
in cnilcyes inul universiiies. AcLicleniie eeonciniists hnve teiuied tn unrk 
nhme, (it'ten on liuigMunge jiri)jecis, while eeonuniists eniplos ed ul viMioiis 
levels ol governiiient uenerully I'ncus on the Rojuiiiin isf prohlenis: here the 
teiiin approneh is coiiiplenienietl iiy aecess to hiiue data resnnices, 

TUq iinpaci nl the eiMnpinei uri eeuiioniie leHeinvh a well 
dueunienicd eNaniple of how inuls alter reseLiich ]iaiieins(as ieleHCope aiul 
inlcyu^copcH innuenced astronoiiiers and bjulnLiislH). In the past, 
aggreiiaiion was laciliialetl by the introduetliMt of puneheaid teeliniiltJiiy. 
Now ihc analvHi^ oT ilisaggroyaietl inkirnia t ion has becoine possible with 
huyer CiHiiputer memorios and iiiiproved iiiputMnopin devices such as 
di^^ks. Data processing, inthrniaiioii reirieval. siuti^tiear calculations. aiKl 
^iniuiauons characicri/c the activities of a growiny nitinber a\ researehers. 
Ncvertbetes^, the diverHiiy ot^needy. as i^enccicd in degree of niatluMiunieal 
and siatislical sopliisliciilion, type of inodcluig efforts, and data 
.avaikihility iniplies ibat a nelwurk cf|\)rl will iU)t be tliianeially viab!e 
unless u broad ratige of capabilities is available. 

SYSTEMS MANAGEMENT 

Other disciplines have ihe resources and Institiilional backiny whicli 
perinji a wide range of coninuinicatk)iis aetivities: this may be coniraNted 
with Itccinornics. which is a lairly deccntran^ccd discipline. The niaiur 
scieniifie Hociety, the American Hcononiic Assuetatloiu has ewer 20,000 
nienibers and about 10.000 institulional subscribers to jiuirnais, but a 
tuniiber of Hpecialized and reyjonai societies also carry on iniporiani 
eoninninications aciiviUes, (Sec Figure ! ). If members of rclaied societies 
are added, ibis nuiiiber wt>uld expaiuk (See Figure 2). Governnieni 
oeononiisLs and business econoniists may not ideniifV wiili these 
specialised groups, but they utilize the satiic analylie icchiiiques and data 
bases. Thus, tbe relevanl rcseareli population Is probably oti ilie order of 
40.000 to 45,000 individuals ill the United Slates. 

The fragnientatioii illustrated in iMgures 1 and 2 carries over into the 
other organizational atTiliations of researchers. One itiiplicuiion of this 
degree of deeenirali/ation Is that the maiiageTiient of comniunieatiiHis 
sysienis Is still iti its inkmcy, althougli there are some centers which arc 
likely candidates ibr key roles in any future network. The icchnical 
expertise at these eentcrs would benG{li a network, but perhaps their 
major eontrlbution would be tbrougli organizational talenl developed over 
the years. The nianagcment of risk, planning, coordhuilion. and routine 
supervisioti are lunetions tluu ekuractcrize any large-scale activity, and a 
nctwurking effiirt needs individuals wliu are involved in each of ihese 



pluisci^. I'Ui: spcwialixcd inl\)rinulioii ceiuers tluil now serve dinerunt 
pupulaiiujis within ecorinniicj^ svill be describod in CiiiiJiccticin with the 
soriwijrc syHienB Uiul data basc^ urouiid wliieh [\\c-y lurrned. Suffice ii lo 
note that conicr^ tend tu ariHc beeaiisu of the scale economies irivoivcd in 
^uine types i)f coiiipLiterM'ehued reseureh, Sysieiiis need to be riuirketed 
and rcsearehuis taught hnw lo use particular luols and leehniques, c\'en 
within the hical research cutnuumity. Other '\)%'erlieaLl cusis'' btein fr<>ni 
the need lu prepare grant propoHals. ihu cost uf adnilnlst raiive 
rect)rd-kee[iijig, the Hahirjes of persunne! involved in testing and cvahiaiing 
the system, and ''hot Mne" counscHng regarding hardware, ^uftware, data, 
and error correct ions. The scale econoniies in ^uch organi/iattonH can bu 
sigiiiMcaTil in terrns of sprcuding overhead costs over a huge nurnlier of 
activities, increased speciali/atiiHi, and a more efticieii! division ot' labcn' 
bersvecn men arid inachine^. 



HARDWARE 

The physical linking up of computers is central to the netsvink 
concept, although one could argue that it does not pose the greaiesi 
problems, lor Hconumics, Despite differences among computers in terms of 
manulacturcrs. models, and conSlgurut ions, eonmiunications lines are now 
serving the research needs of some economists. Governinent eciinomists 
have access to the Ibderal lelephono sysiem. and the AT&T network 
permits access to a signltlcant number of syslems. The problems appear to 
involve liiiiitcd financial resources and markeiing efforts. 

Of course, more sopliisticated use of the networking cuncepi would 
require a great deal of work on data document ution arid interchange and 
computer interface standards. But I believe that such work would be 
stiiiiuluted more tlirougli the development of uppropriate insiitutions than 
tlirougli the improvement of pliysicai facilities. Physical neuvorks 
involving lerrninals and communications lines exist, TUq costs ar=e high, so 
a uiility type network which could achieve scale econonijes and other 
advantages of large operations wouid certainly increase Interaction aniong 
universities. However, the tundamonjal human neiworks are perhaps of 
greater irnporianee, Tliese invisible colleges would be improved through 
physical neiworks, but their character would depend very much on the 
institutianai framework in which they evolve. 

Some of the existing physical networks are essentially eoninieiciul in 
nature, And in the absence of u discipline-oraented netwurk, these cuirld 
bring many advantages to researchers engaged in applied areas, and who 
use standard data bases. Although many business firrns have their own 
personnel \y\w do economic fDrecasiing. econotnics consulihig (irms 
operate physical neiworks and/or provide information for many of ihe 
largest nrms. A recent Wall Strver Joumal article by Lindley Clark 
(September 20, 1972) stated that there wei^e fewer than a dozen 
signincant consulting firms, with the iar'gcsi of these having only two to 
three million dollars in sales. l£dic Heonomies, Townscnd^Creenspan and 

ERIC 



C(h Inc., Rinrrei^Bn^lun Associincs. Dain Rcsnurcgs Inij,, unU CIiuhc 
lACi^noniciiics Associulcs arc oxiirnple^^ uf sucli (ivim. The lailcr two ruu 
uniy provide cslimaics, but luive inodebufid diiiii ouAiuQ and nvinlablc lor 
cusioiners who wj^h to ii^c tlioir usvn iissuniptions iri inaking forecasts. 
Gcnural Hieciric's Managonicril AnalyHis Projeunon Systcni (MAP) and 
Raptduia's Pmgiani Laimiiuyc t\3r HucHUMnic Analysis (PLliA) am exaniplcs 
oj sysierns which are used !i>r linie-sharnii: purposes. CustuinurH of 
last iw(j sysierns may use die NIJHR Time fiorics Daia Base which has over 
!50() of iho niujiir tiiiic series on Uniled Siaie^; ccononiie activity. (See 
Buschaii. 1^)72). 

When conipetiiive neiworks appear to be linancially viable, il would 
be dtniculi I'or an econoniist to argue in tavur of a inonQpoty network, 
unless the '^pubMe utiliiy" aspects of the nciwork ouuvejghed the resource 
niisallocution that accompanied munupoly power. That is. if the scale 
economies are subsianiiah or if cooidinalion yields system savings, a 
regulated monopoly could be efficieni. Tfie ieclnucul corisidcralions are 
Htlll not necessariiy dominant, since ihe advancement of ecoru^niic 
knowledge niight be speccled tfiroiigh insUtutional cluiriges acconipanying 
the rescurcli ulility. Acadeinic restJarcherh have a diflerent set of need^ 
than business economists, in tornis of tiie degree of maiheinatical 
sophistication and emphasis on behavioral rphitiunsliips, The budget 
C(inslraint is also sidistantlaL pariicuhniy for the use of ilie ctMnputer in 
leaching economies, since uuiside funding is drying up. lispecially t\>r 
small colleges, wldch nuiy noi have in-house interaciivc capabilities ui 
prc!icni. neiwurking which tbcuses on the leaching of economics may be 
very effieienL The same system COLild also be used by researchers at those 
insliuniotiH tor simulalion, estimation, and data analysis. 



SOFTWARE 

Sofiware is nul a cennal problcui either, from the standpoint of the 
average researcher - although advances of the state=of^llie-art whicli are 
embodied in readily usable programs will always he of benelH lo die 
culling edge of the research communiiy. The basic statistieaj packages 
have provided batch capability for years, svlth Datatexu SPSS, and die 
BMD packages widely avallabie. Interaciivc systeim are now demonsiruling 
the usefulness of exploratory work in data analysis. For example, TROLL 
is being furlher developed at the NBER Compuier Researcli Center in 
Economics and Management Science so as to include cross section analysis 
as well as its present capabilities lor lime series analysis. Similarly; the 
Cambridge Prujeci is developing a ''Consisient System" of interacfivc 
eomputing lools. One nieihodoiogical problem with intoructive mndelingis 
thai data massage eftbris loo often Invotvc not retaining a control 
population on which to test tlie resulting hypothesized behavioral 
relationships. 

Another type of software package involves models which are already 
specified, and thus ready for re-estimation or sitiutlation. The use of 



luryc-scale nuicmecononiic niodelR (sotne wiih iuindreds of cquatiiuis) is 
widgspreucL Tlic Bmokings-SSRC, Wluiruuu Lind MIT-PRB modeU have 
conlnbiiiod to our undcrsUinding of nuicroecoiiuniic processes und 
*iecioruI intej'reUiiionslilps. And the availabiiiiy <)( a network makes it 
possible l(i pick up where the iailiu! nu>dcl=builders left o(l\ iu|i!alions 
could be re-specinod. models subjected to Htochaslic shocks, and the 
results cviiluaicd much uwyq easily if tlie set-iip costs of uddltitinal uHcrs 
could he spared. Larue-scide uilcroanulyl ic uiodels. such as MAS II 
(Microaua lytic Siniulatiun of l^louscluHds). under dcvelopineiil at the 
Urban Institute, also could be utili/ied fi=om other locaiioiis ( see Guthrie, 
et al, 1072). 

Clearly^ ^i"y networking effort svcndd have to ensure the integrity of 
software (and data) file by limiting access. After all, an economist ctsuld 
work fur months on a niodel, and ho would wish to witlihotd it from 
general use untii lie could take advantage of the fruits oi'hls labors, Patents 
provide u simitar inceniive for inventors. After a tinie. however, the 
betients of wider avuihibility oLitweigh the Increniental additioti to 
incentives for developmental work, ft still will be up to a rcsearclier to 
decide just \vhen ho will '"release"' a model, and proprietary researchers 
may never do this. Mowever> i\)r most ecunoniisis working on basic 
research ciueHtlons, release is in their own interests, and will ciccur in the 
process of coniiiuinicating the substantive resulls of his cflbris.^ 

li should be noted that special purpose programs have been developed 
a! a iUunbcr of major universiiies, and each is being guneralizcd to do 
bigger and bcller things. Whether this activity is essentialiy duplication. c3r 
a rosponsc lo diverse hardware requirenients and data needs depends tin 
one's perspective. Ccrtuinly, any networking effort cannot Ignore either 
the drive for uuionomy that such efforts represent or the desirability of 
multiple centers of initiative within the discipline. The ecunomist would 
probably let the ^*rescarch niarkct'' judge which system has the greatest 
potenlial (especially in lerms of future futiding). Thus, the existence of a 
low cost netsvork would make it easier for a university administrator lo 
allocate internal coniputcr funds more efnciently, (that is, away from 
programming efforts that are truly duplicative), and observed demand 
would aid NSF and other agencies in niaking funding decisions. 



DATA 

The lack of satislactory empirical research is often credited to 
inadequate data bases. After alL Economics Is not typically an 
experimental science: raiher. like meteorologists, we infer patterns from 
data which nature provides. The failure to achieve convincing tests of 
signincufit hypotheses about individual and social phenomenii may. be 
. . . due to the inadequacy of the evidence brouglit to bear rather than to 
any great deficiency in our statisilcaU inathematical, and computer tools. 
In oiher words, data and data-related problems are at the heart of the 
Q mutter" (Orcutt. 1970). Ed Kuh. in his comments on Orcutt's conclusions 
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plkicc^? Ihc blunie on llie cuniplcxiiy ol' the bchnvior uriLler examiiUHion, m 
well Lis thcMule ufWalue judgnicnis and hick of expuiimcniLiiiDih Recently, 
II nunibcr ol social cxpcihiieiHs have bcguiu involving inciMiio 
muintenanco, vinichur j^VHtcm^ tor j^chuoU, und the lucaliun of medical 
services, governni^ni pohcic^ bogin U) be geared lu experinieiHaliiui and 
evaliiatioih sueh data should becotne nu)re Iniporiani lu ihc rescureli 
etifiiinu ni[y, ' 

The duUi guiieraUng sector has been well diseussed by oiher 
economists who have noted our dependence upon governnient ugenelcs: 
United States (ederuL sU4ie..und local guvernnienis, as svell as international 
ageneies, sueh us the United Natiof^s, the Organi/alion lor Iicononiic 
Cuoperution and Deveiopnient, and the InlernatiiHUil Monetary Fund. All 
the above publish volunies of statistic^i rroni nuichinc-reLidable files, yet 
reHearehers are eoniinually having this nr iluit ncries keypunehed in 
piceeineal flishion. 

Tbc recent avullablliiy ul' large-scale data bases, such as the public use 
suniple oT the 1960 and 1970 cchhusch, has sliniulalcd sotne eooperaiivc 
etlc>ru, since acquisition and prueessing costs \\n such Hies can be 
enormous. Similarly, the individual observations Ironi the Curreru 
Pupulution Survey (CPS), the suuree o( iuieniployiiient statistics tor the 
United Slalcs, are now availabre in machinc-rcuUable furiii, In both these 
cases the need lor data experts becomes clear. Witboui such an 
intermediary, die individual researcher finds liimseH' faced with u ruH of 
problems, from error coriection and itilormation un sample biases to 
interprclatton of data. In the case of CPS. the Urban Insiiiute has taken 
tlic initiative by obtaining iapcs created tVom surveys taken iii the 
Because of the ac/ //r^r- ways in which Census ereutcd the tapes, a number 
of rormuiting and other problems must be solved belore ibis potentially 
rich data base can be widety used, 

Sirinlarly, DUALabs, a private nonprofil tnsiiluiion. was esiablished 
(with Ford funding) loassisf a consortiuni of universities in the auquisiiion 
arid use of Ceiisus material — particularly, in providing derlvLitive tapes and 
packing them more etilcicntly. With NSF aid and together with (he Center 
lor Research Libraries, It has created a Cleuringhuusc and Laboratory lor 
Census Data (CLCD). The CLCD perlbrms niany of the systems 
matiagcment f\meiions described earlier, including cunsulthig, group 
training, and publications (Daia Access News and Technical HuHeiim), In 
addition, it can serve in an advisory uapacity to Census and as the key 
node of an int'ormation system on users and uses of census tapes. 
DUALabs plans lo create indexes and catalogues whicli will aid rcsourchers 
in the area, These will not only be for retrospective searching, but will 
announce research In progress. The sharing of resources through ihc 
consortium has made possible research which otherwise could never have 
oceurred. 

There are a nutiibcr of examples of university-based research efforts 
which have focused on particular data bases. The Survey Research Center 
at the University of Michigan has a data bank from its Eeonomic Behavior 
Program, with the content ranging from detailed nnunclal iiilbrmalion 
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uollcciod by ihc Liniuuil Survey ut' Ciinsunicr Finuncos tt> quLirii?rly 
ccoiuiniiu aUiludc j^urveys uiul special studies. The OSIHIS syHicni is used 
lijr (lie analysis of the^e dnia. The University t^f Wiseon^it) has aki) been 
cnuaued in the develuprnent of sul'isvare for social science apphcatiuns. In 
particular. SHOSYS svas developed ibr the retrieval ot iiiiurination tVotn 
tiie Survey of HccHiomic Oppnriutiity, and a more general Sticial Seienee 
Inlnrniaiitsij Manauenieni SvHieni {SIMS) is under developnient, Wi^rk ui 
iho Firookinus histiuilion using Intenial Reveiuie Service !ux files is 
atuHher esample ut a larye-scale research efi\irt ai a noiiprorit institution. 

Finally, there are a mnnber ot' proprietary data base^ of iniercst to 
eci.inoniiHtH, including those colleeted by Dtin and Bradstreet, the 
huhisirial Cnnlercnce Board, P.W. Dodge Corptnatioiu and McCiiasv MilL 
The divcrsUy of inicrestH among reHcarchcrs makes it dirfieult to generalize 
regarding cUiia needs and piiH^sible trends. Uinvever. s<ime things can be said 
abiun insiiluiions ntnv operating in llii^ area. 

Data archives serve a variety of tunctiiTns related io research, research 
training, and data disscniinailon, KNample?; of major data repositories 
include l]ic International Da!a Libraiy and Reference Service at Berkeley, 
which has focused on Latin American and Asian survey data, and ihe 
Intcr^Univcrsiiy Consortium Ibr Political Research ui Michigan, wliicii has 
coiiected survey duta on United Slates politics as svell us Congressional 
roll calls ill machine-readable ibrm. The miijor archives in Kconoinics are 
closely related to on=go|ng research at various insiitiitions. with the 
discipline currently lacknig u generalised daia consoriiuni. The Natiotud 
Science Ftnindation has fiinded a quarterly newsletter which announces 
acquisitions of data atchives which would be of interest to social science 
researchers. Sitice [97 \ , s s daia bus published brief abstracis of data bases* 
and Uie editor has expressed an Interest in data storage and retrieval 
syslenis and In compurer rehited research techniquos. However, anoiher 
newsletter, the SfGSOC Bulletin (published by the Speciul Interest.Gmup 
on the Suciul and Behavioral Science Computing of the Association for 
Computing Machiiiery ) also covers the latter issues. 

A number of otiier groups are also working on data problems. For 
cxainple, the Urban and Regional Informuii-Hi System Association 
(URlSA) consists of government employees, consultants, and academicians 
Interested in information systems and small area data.^ The various urban 
institutes aroutid the country have researchers with sitnilar interests, and 
of course, some users of Census data would fall into this group. The 
American Statisiica! Association has several divisions which are interested 
in data problems, including the Social Statistics Section and the Business 
and Econoniics Section, The estabUshment of a Statistical Computing 
Section Iti 197] renccts the increasingly interdisciplinary nature of 
cornputcr problems. Also, the National Bureau of Economic Research has 
esiablishcd an Interinstltutional Conference on the CDmputer in Economic 
and Social Researcli which brings researchers together for informal 
wtirkshops and tbrnial conferences, Wliether this organization can serve as 
a fulcrum for change within Economics is as yet unclear, 
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AN APPLICATION OF TRADE THEORY 



Wiiiioiii wishiii|i lu Unco ihc liudu utKiloyy, tho ctnivni absLMice of 
wuinpuier iieiwiirking in the ccniUMiiics discipline secins io be a perlVci 
cxLiniple cif autarky: i\\:\ny natinns (universii ios). tiyin^i hi be ctiin[ileiels 
helt-hUlTiciciii in llie producnon nl^ uiuid^ (krunslcdge wiiliin paiiieuUM 
discipHnes).^ as though iraiisporiation custs were sd ure.n ihai Made 
between miiom h iu)l teasible. Then intr(Hluce the LNUil»'Uue in speedv, 
hiw cDSi shipping, enniputor neiworkhig. Univeisitics, hke naiinns. cmikl 
niiHlakcnly reaei hy celling up lurills rcLlucinu iliC vnhinie nl trade, in 
urdei H) iwoid dishicaiiori^; caused by InNiantajietuis Tree trade/' 

In addiiiun, uiiiversiiy adininist ralur^; sviiulil resist what nii|:hl be 
porecive<.l "cdhniial expinjuniun/' A dypaiinieni lULty I'col ihreaiefied ai 
not huvitig its own hi-hou^e eoinpuiing laciUty. It nuiy believe iisclf 
doonied to icniain un ihc periphery of ineihudtiUigica! develupnients in 
the Held ifaiiutlicr university in the region has all Ihe suppurlitig |iersnniiel 
and datii on it8 preniises. DcNigriers of any eonipuiing neisvt = ;k siuudd 
unticipate siicli reservations wltlun deparliiients, The ihetuy iliat ''trade 
fb!luw8 the Hug" (and vice versa) conjureH up visions of Ibrcign donilnaiiun 
lesulling rrom trade. If depurt inenial Ikfdonis will niK cooperate, the 
UJiivcrsily itscir will have a dilTicult tune ugreeiiig upon some rusourcc 
sharing urrangcnicnU with oilier uiiiversiiics. 

An altcrnalivc theory of trade is more widely accepled loday: the 
theory of eomparattve advanuigc. Basically, it takes lIic resource base of 
naiiuniN us given, and explains whai counirlcs will export and import iii 
terms of wh^^l prt)ducts use most intensively the input which ibcy have hi 
relative abundance. Let us take two producis ironi liconomics to illustrate 
what the theory has to say. One nekh ecuisumcr behavior, might requh-e 
niinimal computing power but a subsianiial amount of personal services 
(survey data collection, data entry. Ci)rrection, counseling); (in point ol" 
fljct, die storLiyc requirements ior consunier studies may be substantial ). 
The other field, siniuhition riiodels of the econi)my, draws from u data 
bank already in eNislencc but requires substantial conrMning piiwer to 
lacilitate the analysis of ultGrnative specincations, estiivinijDns of eft'ects of 
various policies, and simulations with dil^tereiit types liastic shocks. 
Assume that there are two utiiversilics. oach of which atlempts to remain 
selt^-sufficicnU If one university already has tlie lurgc computer, and the 
other already has addliional budget lines lor personnel, there would be 
room for a deal which could make both departnicnts better olT 
Institutionally speaking, this switch (sharing of resources) is easier than if 
one university agreed lu handle ''all" economies cornputtng while (he 
other handled all ^'alP' biology computing. 

Tiicro are a number of conditions whicli invalidate the basic 
conclusion that niuvenient towards 'Mree trade'' (and greater specialization 
within countries) expand tlu pouniui^ output of all nations together. 
First, there may bo distmiioiis in iic existing pattern of prices. Some 
univorsities may have had ::o^nputei i cilities subsidi/ed in the past, and 
universities may continue thl^ m ihe future. If this advantage isnnanclal. 



laihcr tluin rgnectiniz icul re^iJurccH, then aUjustiTicnt^ niiglil be iiieiTicicnt. 
Similuiiy, iheie mny be iiiiiiinbilitics whicli prevent ilie niovcineni nf 
perhonnci and eonipuiers ti) whi^re ihcy clhi be used niiKi elTieiently, For 
exaniple, iC u univensiy hiis purchiiHed u nnicliing or luis n Inng-tenn 
coniraci, ti will luil itiu! innehusing conipuier linie fVom anniher 
university un atlriictivc idea. 

The noncconuniisi will rniiro cusliy recnpni/e (iie ^Inlaiil industry" 
urgunicni lound in cofincciiun widi iriidc policies of iicvclt)pini: couniries, 
Tliuse initiuns do nol wuri! lo lake the Itiitiul lesiunee endowmenis ns 
given; nither diey wi^^h (u restruciine Uieir econoniies ihrouuh expori 
promoTion nv iniport substiiutlun poUcies. ThUH bLirriers may he raised to 
perniil m industry to gain u IciuilinkK wlien exposure to cNternaj 
cumpeElnon would doom llie industry. Of ctujrse. sonie inlant industries 
never yrow up, so proleelliin may generLiie no benefils other than those 
which accrue to the proiccud industry. Resou.cesure not released lor the 
dcveh)pnierit of other sectors. 

A key lesson to leLnn fVoni trade theory is that the form wliieli the 
protcclion takes urfects cfnciency. For cx;Miip|e, a university which Icatcd 
for the nnanclal viubiilty of iiH ci^mputer operations, tnighi attenipt to put 
quotas on the use oT outside euniputing laeiiiiies. Such a policy has 8unie 
very detriniental side crteels. Fitsi, who is lo be ullocjtod tlic tuiiside 
lime? Whichever researchers are granted the quuia have an advantage over 
other researchers IVom that depurtmeni. If a Hrst come-firsi served policy 
prevails, then a ru^h to use the super foreign facility will occur, with 
obvious inerriciencics accumpanying the artifieial speed-up in aciivjiy. The 
same limiialion on foreign cumpuiing could be attained through a tarifr 
(or tax) on outside usage. Tlie users who place the highesi value un the 
outside Aiciliiies will be willing to bear the higher i=eal price. In addition, as 
demand fV)r such eompuling grows, it will be supplied by the outside 
facility. If this threatens the financial viability tif the '1iomc" computer, 
the ''tarifr' could be revised upwards, but at least the udmlnistralion 
would have a gauge of the perceived value uf the outside lacility. 

The notion of finaticial viability brings up the problem of 
urider-employment of the honie lacllity. This situation is analogous to 
aitetnpts of governments to cut back imports (througli higher taiiffs) to 
expand employment at home in a selFdefeaihig ^'beggar niy neighbor'' 
policy. When other nations retaliate, emphiytnent iii export industries lalls 
- leaving everyone worse ofT. Nations pay higher prices lor products, and 
Qvorall employtiicnt is not improved. Clearly, a better policy would hivolvc 
using internal policies to expand utilization of existing resources, 

Internatlunal Economics can also suggest techniques and institutions 
for fticilitating the adjusiment process. The fbrmation of regional customs 
unions is not as threatening as the esiabllshmcnt of free trade with all 
nations, particulariy if the production structures of the participants arc 
compleiiieniary , rather than conipeiitive. There may be tiade diverriion from 
countries outside the customs union, but there is also trade creation - and 
improved division of labor within the common tiiarket. There arc also a 
number of dynamic advantages from such ariangetnents. Thus, i^egional 



cnnsiiriiii wiihin ricotuiiiiius Unul utlici disciplines) may prove lo be one 
wuy ill ini5vinii to more otTieicni pruJuciion orscientitk kiunvlccige. 

In LidditintK ^ouic nalional eooperalive arranyenieius may prns-e lo he 
usctul iur CLiseN when all paiHeipanis undersland ihe advanumes uf 
speeiali/aiitni in priHiuci Iimk tiAl (Clcneral Agreements oii Ttnil'lK and 
Trade) set in^^tUutiunLil rules limtiing ailitlcial barriers, and a similnr 
institiitiiin would help detiiicate proper and improper ( inelTieient ) ways of 
^'proieciinu'' depLirimeiits, 1'lie hasieally liherali/in|* intluence wr)uld be 
nselLtl. Also, an InsiiiuiiiHi eorrcsp4.md[ny lo ihe Iniernaiional Moneuny 
(Hnui svould has'c a role lo pkiy. Tluil is, Home units oraecuun! need to be 
deveUiped ho ihut "irade'' ean yrow elTieicntly. Since inlerinsliiuiionnl 
puymenis wiuild put li strain on ilmmccs, stMiie Liceoimilng proeedurc 
eindd he ileveloped wlilch raciliiaied iindtilateraL rinher than bilateral, 
balaneiny ot credits and debits. Perluips a univcrsiiy underguing a severe 
adjusiment would be perniitted io burrow lor a period of lime, I'hree 
piubienis (again analogoitK lo those iri bahtncc uf paytnents) arise; 
adoqiuicy of exisiing inierinsniuiiofiu! arrangements, ways io taciliiaie ihe 
ruture growlli of transaetitiiis. arul ways io faciliiale the ad]iisiiiient 
process. As key personnel shill uHiijaiions, as cumputer technology 
changes die econoniies ol neiworkjng, us new nelds grinv and old ones 
decline in terms of grants or networking recpiirenients, universities will 
need io be able to adjust and make tlie proper investnienis in technolugics 
and personiieh One siiould nut tmdurestiimite these problems, but neither 
Kiiould ihey prevefit ''instiiuiion-building" in this urea.' 

CONCLUSIONS 

The limiiatiijns of present etnnpti ter networks are beginning lo be 
aeknowledgecl by econoinisls whose research needs are inadeqtuilely niet. 
In response to the crisis in eonmMinicalions, the AnicrieaFi Ecuiiutiiic 
Association has established a ccMiimiitce to investigato intbrmation 
disseiiiiiiaiion praclices and to rcconiincnd improvements in those 
praetlees. with particular emphasis on the spcc^cl of availability of new 
intormation. the acccsslhiliiy of that information to the research 
comiiuniity. and ct>n!p£iiihili(y with systems in related disciplinos. h is 
clear that econoniisis should begin to design and plan u more 
comprehensive and niudern eomniunications network for the disclpMne. At 
present, we have barely scratched the surface of^ delerniining 
comnuiiiicat ion rcquireihefits in Econoniics, Achieving consensus with 
respecl to priorities will involve at least tlirce types of activities (1) 
eKaniinaiions of existing coniputer and cummunications networks in 
ceunomius. (2) evaiuutluns of innovations which are beginning to affect 
these networks, and (3) meetings with researchers who are working in the 
area. 

Studies are needed to pruvidc for Econoniics some basic technical and 
hehavloral data before movement can be made tuwards a mure integrated 
informniion systcm= Decision^makers in scientific societies, major 
universities, and research instltulions need a clear pielure of current 
information networks in Economies. Thus, studies of the functioning of 
information channels, Includiiig the causes and effects of inefficiencies in 



empirical research are needed to usccrtain the potential niurket for a 
computer network. Pilot projects uw also e^sentiul ifu networking ciTurt is 
to truly change reseurtii patterns through changes in the roUitlve'prices of 
research inputs. 

We also need to survey atid cvaUiate the major innovutions afTccling 
coninninication in Kconomics. A nunibcr of indepeiidcnt etTorts are 
beginning to chungo informatitHi-gulhoring praciiceH wiiliin sub-nelds in 
Economics, but until recently, we have noi tried to compare these 
rragmeniary advancements nor tbrmLdate a picture of how ecojioniists 
migJit build a unified int'ormation systeni, using the strong points ol" 
current development offorts." (Soe Appendix B for a brief survey of some 
activities). 

Finally, alihougli meetings arc sometinios fruitless exercises, they 
facilitate the oxchonge of inforniution described Ldiove. A series of 
workshops should be held to discuss existing channels, evaluate 
innovations, and establish a niinimal set of communications retjuirenionts 
for the discipline. One .such expiuratory workshop was lieid by the 
NBER's new Conference on the Computer on June 4, 1971 to examine 
innovations in media and computer technology (see Beharie, 1972). This 
meeting served a catalytic role by foguslng attention on fragmented 
developmental efforts. A follow-up working session on the Journal of 
Economic Literature, the production of handbunks, the dissemlnaiiim of 
workshop papers, and other topics wu.s held in September 197). Some 
consensus wiih respeol to conuiiunicaiions priorities, was achieved, 
althougti networking, pc'r sc. was not emphasized. 

In a recent survey, Sadowsky (1072) identified the major problems 
within social science computing as follows; 

L inadequate standards for data documentation and problems of 
data transfer; 

2. the low level of computational knowlodge among social scientists 
and the lack of adequate training available; 

3. the slow rate of dilTusion of computing liuiovuiions into social 
science computing, especially in government; 

4. problems of program'inaccuracy, documentation and transfer; 

5. lack of adequate sofisvare tools for many types of complex 
processing operations; and 

6. the losv level of professionalism In social science computing 
activities generally. 

He concluded that "Initially, the existence of nelsvork communication 
links will be far more important than how the netsvork is iinplementod," 
(p, 882), The main theme of this paper is not exactly in line with his 
conclusion. If one emphasizes how the existence of any network will 
affect current research patterns, Sadowsky is no doubt correct. However, 
the institutional frumework docs mutter In the long run - and the 
observations from trade theory were meant to illustrato how rules, 
organigations, and shared ideals can have an Impact on efficiency in the 
use of computer resources and manpower. For example, in 1970 Holt 
recommended the creation of a National Series of Inrontiation Coiiiers, to 
^ be coordinated (or held together) by a National Institute on Information 
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Services and Stundards. Besides trying to avoid duplication of effort 
through cuniinunicatjons activities, the Instilule would engage in program 
valldaiiun. the eslablishmeni ofcumputer networking Slandards/und the 
creation of rcscarclrdireciuries. If existing centers, such as DUALabs, the 
Urban Institute, the Brookings Institution, the National Bureau of 
licononiic Research, and variouK universiiy-based organizations, evolved 
into a coniprehcnsivc network, putierns of resource allocation would be 
very different than if the cunipuicr network ieft InsiitutiDnul arranyemenis 
unchanged. Furtrierniore, if the network does lower costs, and methods of 
nnanetng its use aftects the location and exieni of conipuling, there will 
be severe dislocatiuns unless advance planning eases the strains. Without 
adequate instilutional cooperation. Economics could find itself with 
several duplicative networks - none of which adequately meets the needs 
of econumisis. 



^ C^eurge SaUowsky helped tMarify itmie of ih^ Ideas prt^senied herts but lie shLuJjd noi be held 
respunsible for tht fiiij] pmdut^t. 

^ SiiiLC the Nuiional Sijienue Foundaiion hu$ funded a Nytiortiil Pmgrum Librur>' and 

Ceniral Progryiti Inventury Service for ihe Stigial SLJienyes (NPL/CPIS). Absirat^is of compuier 
progrdms are avaijable Eu permli puiential u^ers iu make a praliniinar>^ jiidgm&ni fegurding ihe 
tjcquisiuon of a pruiram wux^q codf. Inftirmatiun on the progrum^s runcUon, uiage, iQurct 
language, haFtlware eonfigurution, und dlstributbii source h pruvided, althgugh the exieiit te 
whiuti^ Uje service meets corTipiitihg needs is nut g|e:ir. For more inlbfiiiLiiiun* CQntact: 
NPL/CPf5. Social Science Building, University urwi^consiti, MudigDii, Wisconsin 43706. 

- See Mofion { 1972) fur a purvey gf sunie dam souregs in Kcoiiomiijs, 

^ Fur furiher iufurns^itiun, uuntaci Dunald S. Lum, TreaNuror URlSA, ^01 Elizabeth Avenue, 
Suite UJQ* Charlotte, North Cafolifia 28204. 

^ Of course, researchers do rh^ ouiput uf research Londucted elsewhere In (he produLMion of 
(heir owri research - s^'ience ii a eiinnJlaiive prowuNB. However, ihat production miiy riot be as 
efni;ienl us j| could be if a fiirther division of iabor could be devised. Nor? thyt for a small 
mhiority of feseurcliers» the benenu of working with ^cm\\\%\% at other univeriitiei or using 
iystenis developed else where are great enough iu uuuveigh ih^ eost^ orUoiny so* 

- Foriunytqly, as well m realistically, univeisiiie^ do not have to fear having to cope with sueh a 
radiL-aJ whange uvtirniglii. Hven if the netwurk were to appear inniorrow, lesearuhers would not 
be able to uiill/.e it porhaps li would take a decade before it becaine a standord researeh iooli 

^ Note that we have foeuKed on tiding ifade theory to doieniiine commercial Consirainis 
:ind devmiions from assiunpnoiis curnplik^iiie the polity i^iiiies, Aho, jhe entire -'balance of 
payments" of 4i particular aoiiiputer eenter could have a dellcit on the trade of eomputif 
services. Some universiiles timy tnid it cheuper U) have no In-house coinputliig capabillEy since 
acccis to other facilities may be more econoniic yiven the structure of deniand. Some National 
Science Foundation ''Special Drawing tiiglits'' wotiki sntooth the adjugtmeni process and 
provide inceniives for inore emcient use ijf our cuniputer reiources, 

If universities did want to balance 'Ufade,*' a '-noaiing exchange rale" would be the 
theoretical ideal — perrnitting all eonipyter^ to -he used to capacity. If one cenler became 
overloaded wjih demand, prices there shouid ri^e causing the amount of computer time 
demanded to la II. Users aie reiponsive to price and would substitute more lab or in ten live 
pfocessys forcufiipuief time. livetiUJidly the higiier pricifs would justify addinonal inve^iitient in 
facilities. Deientiiniilion of tiie location □fsuch facilities \% no simple nialter, 

^ Although ifie stress ha^ becri o\\ data, itie devehspnieni of rnachino-readable inforntation fdei 
lias had a siniilar paiietiK At prenenl there are a nunibur of efforts for Indexing references to the 
econumic !iierature» or absiracilng anicies, Such inforrnution bases will be jusi aslmportani ifi 
the develop men! of inform at ion i^ys terns wiihlri the disciplines as tradiiional da (a sourcei. fn 
fact, the development of such tiles will be ^timuluiuU by neiworks, since the printed fortT! in 
wiilch such IndexXei now appear iiiuy be superceded or supplentented by the on-line inrormation, 
Here, the cuuperation with reference liberaMes will be esHentiaL And again, interdiHCiplinary 
cooperaiion Is essentlat to ensure (he cumpaiibiliiy of resulting systemi. 



37 



Library Networks 



Frederick G. Kilgour, Director 
Ohio College Library Center 

Library imd Intbrnmtion networks ulready exibL A library netw(jrk 
may bo a regional net of a group of pariicipuling iibrLMies or u kirger mi 
consisting of ii group of regions. Intbrnnitiuii nclworks arc dlflbrcnt froni 
library neiworks in that an infuiination network usually cmph^ys a diitu 
base that a single institution has cunslructcd and to which queries are put. 

Librury networks have two major uycciives. Fnst. a library network 
should attempt to make resources througlioui the netsvork area available 
to users of each participating libruty. Second, the network should 
decelerate the rate of rise of per=unit costs — in the ease of academic 
libraries, the rate of rise of per-studenl costs. In genoraL compuieri^^ed 
library networks can reduce the rate of rise of per-unit library cosis by 
continuously increasing the produgtiviiy of library staff. Libraries are 
labor-^inflexible institutions wherein rising wages in the c<Mnmunity I'orce 
up library salaries even though there is not an inurcuse ni productivity. 

In addition to these two principal obicctives, both Inlbrniation and 
library networks shouid establish as a goal tlie furnishhig of information to 
a user when and where he needs it. It may not be until the l9S0's that 
networks will be lurnishing users with textual iufbrmution, but ihey are 
now fiirnishing bibliographic inlbrmulion to users when and where ihey 
need it, An outstanding example of such an achievement is tlie Ohio State 
University Libraries remote catalog access and circulation control sysleuK 

Three important inrormation networks are the MEDLINE system of 
the National Library of Medicine" , BASlS-70 of the Baitelle Memorial 
Institute^, and the ISIS system of the International Labor OfHce in 
Geneva^. Indeed, MEDLINE is the one nationwide information system in 
operation. The MEDLINE data base conialns nearly u halt-million journal 
article entries. Primary access to this data base is by subject. Pliysicians, 
health workers, and bioiiiedical researchers can gain access to ilie system 
from typewriter terminals by diai-up to the nearest node of the national 
net, 

BASIS-70 has about thirty data bases that various remote sponsors 
have put into the sysiem at Colutiibus, Ohio. These data bases range in si^e 
from those that are relatively small to iftose thai have tens of thousands of 
entries. Access to the sysiem can jbe either via structured subjoci indexing 
or freeMext searching* 

The ISIS system of ILO is similar to BASlS-70 in that it also provides 
(br subject searches via subject indexes and free^ext searches. Tlie ISIS 
data base is largely In the social sciences. The Swedish government has 
leased the system trom ILO and has replicated ISIS in Stockhohn where it 
is currently operationah 

The State of New Jersey has developed the CAPTAIN systeni librai-y 
network based on a computer at Rutgers University, The CAPTAIN 
^ sysiem is a reiiiote batch entry system and an on-line input sysiem. At the 
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piusent liniD, all protlucis arc buicli jirDcJiiL'ts, The sysioin is designed lo 
conipuieiizc the acquisitions itiui cntaiuging aetiviiies of a grmip of New 
Jersey libraries. Ii recently began operaliun, ' 

SUitilbrd University is currently about to put BALLOTS'* irito 
operation, u system whose fu iciions are sirnilar in those tsf CAPTAIN. The 
Sianlbrd system uili also cumputcrixe acqulsitiniis aciivitics and catalog 
(iroduction, At nrsi BALLOTS will openite for Stanford aluiie, but it is 
Stanford's ItUenJion to expand it to a group of LiLaduniic nbrarics in the 
Bay region. 

The Now Lingland Library inforiiiation Network (NHLINET) 
originally developed a shared cataloging aciivity based on the MARC II 
data base that the Library of Congress makes avLiilable.-^ Reinuic entry ^ 
. employs lelelypewritcrs. The sysiem has been in operation for several 
years and conihiiics to service NHLINLT nicmbers. However, NIELINHT is 
at the prcseni linio working in the direction of replicating in New England 
the Ohio College Library Center's on-line system. This past spring 
NLLINUT siniulated the OCLC sysicni and found tlial svith uddttional 
equipment, the OCLC system woidd be able to handic some 249 New 
England libraries. 

The llrsl on4ine ciitaloging system to beeome operallonal was that at 
the Shawnee Mission Public Schools, a school district in the suburbs of 
Kansas City.^ The system began operation in the sprinu of 1968 witli 
several operallonal icrniinals. 

The Swedisli gos'ernment's LIBRIS system is designed to be a full 
hbrury ondlno systeni encompassing acquisitions, cataluging, and 
cneulalion.^ It employs CRT terminals, and in Augusi of 1972. LIliRIS 
svus operational for two luvurs a day ui one .Ssvcdish unlversiiy, Munagers 
of the system plan to Implement it forscverul Stockholm libraries und^the 
libraiy at the University uf Upsala in the aulumn of 1972. The LIBRIS 
sysiem is basleally a shared cataloging system wherein libraries can 
remotely use cataloging data that already exists to pcrlonn their own 
cataloging. 

The Ohio College Library Center at Columbus, Ohio Is in overall 
design, a system^ similar to LIBRIS. OCLC contemplates development and 
Implemeniation uf six subsystems; (1) an ondino union catalog and shared 
cataloging system; (2) an Interllbrury loan communications system; (3) 
serials control; (4) leclmical processing wiili initial emphasis' on 
ucqujsitions; (5) remote catalog access for users and circulation control; 
and (6) user access by subjuci and title. The ondlne union catalog and 
stiared cutuloging system began to operate at the end of Augusi 1971. 
Foriy-elglit libraries in Ohio academic institutions participate in the 
.system,, as well as a sprinkling of libraries in other regional eeniers. The 
" iia base consists of MARC II records from the Library of Congress and 
OCLC MARC records input by participating institutions, in early' October 
1972, there were over 400^000 eatalog records in the on-line Hie, of which 
twodlfths were OCLC MARC and three-nfths Library of Congress MARC 
n. The system is operating at im annual rate of over a half-million titles 
being cataloged for which the Center produces over 3.4 million catalog 
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cards yearly. 

The OCLC Annual Rc'pon lor 196^V70 contuined an estiniate of net 
savings that parliiripating libraiius would experience when the ^ysieni will 
be in full operaiiun. At the lime of tlic esiiniate, the Center culcnlated thai 
rnernber libraries woidd be able to average six tiller per hour cataloged on 
eaeh lerniinal, and that an average of 1460 titles or more per day woiiki be 
caialoged, Kroni January throLigh June 1972, OCLC member libraries used 
existing cataloging inlbrmatlon at 82,69f of the rate In the original 
estjinate; presiniiably aner another year has passed, und the on-line eaialog 
has grown, use of existing cataloging infbrmaUon will attain ihe originully 
estimated rate. Moreover. OCLC Members have reported rates of 
cataloging t)n terminals extending IViini 5^) to 20 titles per lusur per 
lemitnal, so that it Is clear that the original estimate of 6 per hour was Uiw, 
Mence, it appeai^s that if the syBiem is not now cost beneneial it soon svill 
be. 

The Ohio Stale University Libraries remote catalog access and 
circtdatiun control systetn^ is priniarity a user service in contradlstitiction 
lo CAPTAIN, Stanlbrd, Shawnee Mission, NIiLlNBT. LlBRlS.und OCLC 
whose presently operating sysienis are prininrlly concerned with (he 
coniputerization of internal libtary operations. It should be poiiued out 
however, that sgvcrul of these systems have platis to develop and 
Impiernent user-orieiHed subsystems, OSU has the foLirteenth largest 
library In the counlry wiili a stuck of2.fi million volumes, for which there 
arc over 900,000 machine-readable records. Access to the data base Is by 
author and title, and by title, 

Users place calls to CRT terminal operators equipped witli 
headpiioncs. A user need know only a relaiively small amount ui' author 
and title iiilbrmution about the book in which he is interested because 
truncated search keys ai=e employed that consist of only the first four 
letters of the aulhofs name and the first five of (he first significant word 
of the title, Wlicti the operatcir has culled up the record on the screen, he is 
able to jn.furm llio user whether or not the book is available, and if it is 
available, he can arrange to have it charged to the tiscr in the OSU libiaries 
possessing ihe book or to be sent by inail to the user if the user has u 
university address. The service is equally available lo students, staff, and 
ftjculty. 

The OSU lemote catalog access and eirculalion control systein Is 
clearly the nrst major, compuierii^.ed breakout from classical library 
pracliees that vastly improves avaltubility of the library to the users. 

From this brief review^ it can be seen thai inrbrmation and library 
networks exist and operate, atid that in the case of MEDLINli, ihere exists 
a national inl\>rination network. However, to bring a national library 
network into being will require mueh more detailed planning than has 
been uiulertaken to' date and loadcrship thai no one has yet assumed* hi 
particular, it will also be nccessury for regional networks to conform wUli 
national and international standards, Unlbrtunately, so[ne major library 
eamputeri/.ation projects do not conform to these stundards aiid iliereby 
cannot, at the preHeni lime ul leusL participate in notworking at the 
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national level. 

Up to tliL? present, no unt; appears to have done any serious svork on 
llie design ot the orguni/iution of a national libruty network. Various 
options are open tor such a design, and serious work on tiie prublcni 
should have begun by now. 

Another obstacle hi the road toward u national library network is ih'' 
unavaihibility of personnel, particularly library persunnel, to devclup 
implement, and operate such a net. It is clear that extensive reeducation 
and sell-rcnewal must occur before a national libraiy net can operate. 
Librarianship has not been a profession in which rapid development has 
occurred, but now that it has begun to occur, librarians will need iu train 
themselves to be perpetual students. 

Finally, library networks both regional and nutionaJ must establish the 
goals oj increasing productivity of libraiy staff members in the future For 
example, members of the OCLC staff hope to begin in the near future an 
experimental study of computorization of descriptive catuloging, for it 
now appears that such a technique can be invoked when Hbrafy catalLJgs 
arc entirely on-line. The work of Salton'O and others is leading in the 
direction ol computerization of .subject indexing and subject classincotion. 
When the three processes that are now entirely nianual In libraries arc 
activated in the future, libtaries will no longer be tlie labor in tensive 
operations requiring increasingly larger expenditures without a correspond, 
ing incioasc in production. 
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ancl Related Disci plinesA 

Robert G. Cheiihnll, Executive Director 
Museum Data Bank CoordiiKiting Committee 
University of ArkansLiH 

A nuiscum, by dicUunuiy derinilion, is any place or building in which 
works of artistic, historic, or scieniific vaUie are cared tor and exhibited. In 
many in^ianccs. ihe svord '"works" hiiplies the uulput of an uriist or 
ariisan, as for example, in ''the Nvorks of Verdi'' or the ceraniic vessel 
produced by un unknown potter 2,000 years ago. However, museums are 
ul^o repoHilorles lor the works of nature - e.g., geological, butunical, 
paleontologicul specimens, eic. - which are considered to be of^icieminc 
value. In most instances the works of artistic, historic, and ^cieniinc value 
wiilch are cared tor in museums are the physical objects iheniselves which 
have been produced cither by man or nature. There are, however, maritime 
museums, archliectural museums, archeological museums, and perhaps 
otliers which are concerned with classes of physical objects lhai often 
cannot be physically transponed to a central building for care and display. 
The very si>ce of ships and historic buildings makes their movement both 
dirricult and costly. In addition to the size lactor, archeologisls usually 
must destroy their sites In the process of excavation. In cases such as these, 
Ihe '^works'' which are cured for ui^d exhibited in museums consist noi 
only of the ol)jecis themselves but of photographic represenlutions, maps, 
drawings^ blueprints, diagrams and written records. 

When a museum is smalL it Is possible lo maintain an adequate control 
over the collections by physical inspection and memory. For example, if 
one owns a collection of not over 30 or 40 dolls, or bells, or any other 
class of objects, and has these displayed on shelves in his Uving room he 
can readily remember where each object was acquired and probably a good 
deal of its history. He svould be able to note immediately upon walking 
into the room if any of the collection svas missing, and he could readily 
put together any of the objects which were similar eitlier historically or 
descriptively. However, when a collection numbers in the thousands, 
perhaps witli some objects on display and others in storage, control by 
visual inspection and memory becomes a problem. Some form of writien 
record is necessary, even for purposes of controlling the inventory of 
abjeeis in the collection, to say nothing of providing historic and 
descriptive information that may be useful for research purposes. It is tliis 
written record of a museum collection, however simple or detailed it may 
be and regardless of form, which constitutes a ''museum catalog/' 

The advantages of using a computer for the cataloging of verbal data 
concerning physical objects are perhaps obvious. Once the data have been 
recorded in form for computer entry. It is possible to retrieve from the Hie 
ail available data on selected classes of objects or selected classes of data 
on any or all of the objecis, to sort the data in . iy sequence desired, and 
then to cither print listings with a wide range of formal variability or to 
count the numbers of items which fulilll ceriuin descriptive parameters 
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and perforrn a imiUlplicity ufsiulisiical inanipuluiians. 

In general, tlic purpose of linking tisgethei a miniber of compuicrized 
musoiini caiiilugs in u netsvoik fonii of orgum>.ation is niucli the sunie m it 
is in uiher fields: iianiejy, iluii it mLikes avuiluble to till nf (he partieiptiius 
in the network the data whiLli have bceii stored in iiny of the indi%'idual 
caialogs. In the ituiseuni t'teld. the advaniages of such a nuMwork nrc nuniy. 
To silo just tss'o exuinples. in the preparation of u cunipreliensive exliibiu 
perhaps on sonieihing suyh as ijie works of Verdi, one euuld readily obtain 
a listing whicli showed, anioisg other things:, the location of all such works 
which niiyhl be borrowed for the exhibit, Likewise, for any definilive 
research in the naturai or histurical sciences it is esseniiul iliat a person be 
able io locate, as readily as possible, all of the obiocts that may be of 
Intoresi to him. In most research of this kind an inordinaie uniount of time 
is usually reqiiired Just ta find the applicubie eorpus of data. 

The (irst neiwork of coniputerized nniseuiii catalogs was fornicd in 
1967 when, follusviiig several niuntiis of discussion, 15 niuseunis in New 
Yurk (largely liuuigli not entirely in the art field) and tlio Naiiunal Gallery 
in Washitiglon fornied the coiisoriium known as the Museuni Coinpuior 
Network. This begun as a pilot project and its tlrst mission was to examine 
tlie feasibiiiiy of a compiiierl^ed catiiiog of the coniblncd holdings of 
niiiny museunis, Programming for the MCN was dune by Dr. Jack Heller, a 
cutnpuier scicniist now at the State University uf Nesv York at Stony 
Brook. This consists uf a series of progranis, written in PL/ 1 , knosvn as 
GRIPHOS (General Retrieval and Inlormaiion Processing fur Humanities 
Oriented Studies). Largely because of the finangial diincultios facing all 
museums today, must of the ciriginal panieipants in the pilot pixycci have 
nut coniinued us active members of the Museum Computer Network. 
However, the MuseLim of Modern Art has cutaluged its entire colleution 
within the MCN system, the Motropulitan Museum of Art recorded a largo 
nuinber of objects bef^ore it was forced to curtail its catuloging program, 
the National Gullcry is now ready to begin its computerized eaialua, and, 
perliaps of even greater importance, the MCN progratnniing package has 
now been installed as a nucleus Ibr regional data banks in Florida, New 
Mexico, Arkansas, and Canada, and it has been uilli^sed extensively iir 
museums that are quite unrelated to the field of art. 

In addition to the Museum Computer Network at least four other 
information systems are currently being used in inuscum reluted aglivities. 
The Information Sysienis Division of the Sniiihsunian Institmion has 
developed a set uf prugrams known as SilLGEM (SELF-GEncruting 
Muster). This systom is written In COBOL and it has been used to .ecord a 
wide variety of museum spoelniens, largely in the natural sciences 
(nianinials, conodonts, foraniiiiiferu, nemaiodos, Crustacea, etc), Although 
the SIiLGFM system is centered at the Siiilthsuniiin Insiiiuiion the 
program package has 'eccnlly boen Installed as u basis for rogiunaj data* 
banks in Floridu and Kansas. 

A lliird system knosvn as TAXI R (TAXonomic Inforniation Retrieval) 
was clevoloped by Dr. David J. Rogers at ijic University of Colorado 
^ prinnirily fur the siaragc and retrieval of biological speeitncn data. The 
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niciiities tliis s^ysteni have receniiy been expanded greatly and it has 
now been adopted as the basic network vehicle of tlie Gulf Unlversiiies 
Research Consortium. 

Another system developed at tlie UniveFsity of Oklahoma u number of 
years ago is known us GIPSY (General Information Processing SYsiem), 
This prograni package has been installed at the University of Missouri as 
well as the University of Oklalioma and it has been used to record 
ethnographic museum specimens in Oktaliunia, Missouri, and Arizona. 

Fitiariy, there is a program which is somewhat dltferent from the 
other four in its objectives and organixatlon. This is the Flora North 
America Program, a large-scale cefUrali^ed duta bank that is desigiied to 
collecu analyze, maintain, and disseminate diverse kinds of information 
about the plants of Ninth America. FNA uses tlie General Information 
System (CIS) tliat svuh des'eloped by the IBM Corporation and it is 
difterent from the others in liuit It U a centralized catalog designed 
primarily to record the authorliatlve botanical type specimens of North 
America, wlierever tliey may be housed: raiher thim all of tlie objects 
contained in any partieular museum or group of museums. 

In order for a true Interactive network of museum data banks to 
become a reality several problems will have to be resolved. Asa mailer of 
convenience these problems may be discussed tinder the two general 
headings of financial considerations and matters of compatibility of record 
structures. 

It is perliaps common knowledge that museums today are cauglit in 
the same kind of financial bind that troubles universities and most oth.er 
institutions in otn- society that are dedicated to long-runge cultural, 
educaiional, and research purposes. Costs continue to rise and nnanciul 
support, wiietiie. from public or private sources, is increasingly difficult to 
obtain. In the taceof such financial difnculties it is extremely difficult ftir 
most museums, out of their own budgets, to fmanee the changeover from 
an antiquated card file type of cataloging system to a computerii^ed 
cataloging system. No matter svhai the benefits to be derived ultimately 
from such a changeover, the money is Ju^t not there to accomplish the 
necessary keypunching or other form of data entry. In a number of 
instances both public and private foundation support has been made 
available for initial experimentation but very few museums so far (the 
Museum of Modern Art is a notable exception) liave had the resources to 
catalog any subslantial portion of their collections in a form that would 
permit ihem to eventually participate in a museum network. 

The financial problems faced by museums, however, cannot be 
considered as separate and apart from the other problems I will discuss in a 
moment. In at least one instance a grant request which would have assisted 
a consortium of six museums to establish a regional cataloging network 
was turned down mainly because the funding agency was not convinced 
thai the work these museums planned to undertake would eventually fit 
into and be a compatible part of a larger nationwide eftbrt. 

The second and perhaps even more imporiant problem which 
museums lace — i,e., the compatibility of record structures — is someiJiing 
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which can be and is being Lictively worked on at tlie present liiiie, Sorne of 
the nicijar tucets of this problem arc: 

1 , Achieving an inteructive ciipaciiy among the severLil extant 
cnnipuier systems being used for the caHiloging of nuiseunMype 
datu. 

2, Aehleving on inieraciivc capacity among the data that is 
considered lu be iniportant by the several disciplines represented. 

3, Achieving an Inicractive capacity among catalogs that are 
maintained tor different purposes e.g., catalogs maintained 
eniirely (or inventory cijntrol purptJses as opposed to mure 
detailed catalogs thai are nuiiiitained tor research purposes. 

The first of ihosc problcm^i is not as difncuii to resolve as it might 
appear. Ail of the five information systems which I have described were 
designed as geiierai purpose storage and retrieval prugrani packages which 
provide lor the storage of data with either leading or trailing tags to 
indicate the content of each data string. Both in theory and In practice, 
die conversion of data rrom one of tliese sysiems to another can be done 
automatically by means of tag look-up tables. In one recent experiment, 
tor example, a program necessary to convert data which hud been recorded 
in the SliLGEM framework into a framework of the GRIPHOS (MCN) 
system was wriilen, debugged, and run in five hours. This, of course, did 
nut Include the building of a complete tag conversion table, but it does 
indicate that a compatibility between the difterent program packages can 
be achieved without too much svork. 

It is perhaps apparent that the major problern vvhicli museums must 
resolve in order to eventually develop an interactive network is the 
problem of data conipaiibihty, I have expressed this elsewhere (Chenliall 
1972) in the (brni of a simple question, addressed to the scientists and 
museum directors thcmseives: ''What do you want to record?'' 

The lise of computers muUiplies the reliability of our memories and 
the effeetlvcness of our processhig capabilities many fold. However, 
computers are very demanding In that they force us to work at a level of 
preclsioii that for most museum people is not comfortable. 

Let me give just one example. In the research design of a consortium 
known as the Southwestern Anthropological Research Group, there is a 
data category tag deilniiion which is called "Site Type.'' On the surface, it 
would appear as though this would not present any problems, because in a 
given geographic region, there are only a Hniie number of types of 
archeological sites, even allowing for our lock of consistency in tlie use of 
the English language. However, in the SARG design, it is desirable to 
obtain a dichotomy between "Miabitation sites" and ''other use areas," The 
question then arises as to whether one of the Sou tli western Pueblos is 
always a hiibltaiion site. If so, one might ask the (Urther question of 
whether a "Pueblo-type'' structure which is next to o framing area, has no 
interior walls (i,e,, a one-rooni structure) and contains no evidence of ever 
having been used as a dw'clling (i.e., obviously a storage structure) should 
also be considered as a 'Muibitaiion site," 

There are answers to these questions, of course. For oxample, the 
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system perhaps should be set up with isvu datii categories, one foi 
"Struciure Type" and one fur ''Site Usage/' The point I am HKiking !s ihui 
these are quesiions which can be answered only by archeologists or other 
niuseuni related scientisis. From our experiences to date with 
computerised museum catalogs, we have found iliat tliere are liiernlly 
hundreds of quesiions similar to this, but that each time we encounter a 
new' data bank or a new general class of data the problems are easier to 
resolve than tJiey wl-^ the last time. Apparently there are only a finite 
number of such questions to be answered even ihougli in ilmeg the number 
seems to be infinite. 

The kinds of questions discussed above nuis! eacli be resolved in a 
framework which considers the dala categories (i.e., the lag definitions) 
that are employed in the system where the information will be siored, the 
recording conventions that have been used to enter previous dala (e.g., the 
use of common names versus Latin names for plants and animals, the use 
of aBbreviations, etc.), and the terminology employed with previously 
recorded data. The number of dala categories that are used is open-ended. 
When it is found tliat nesv categories are necessary, either because of 
inadequacies In the prior structure or because a new type of data is being 
recorded for the first time, new categories can be added lo a master list. 
However, the master list of data categories must be conirolied so thai, for 
example, one person entering data in a catalog does not use a single 
category for site type and another person two categories. The control of 
data caiegories is a iniyor problem, at least at the regional leveU for data 
recorded in difterent catalogs cannot be brought together unless these data 
were recorded initially within a framework of conipatible dala caiegories. 

The recording cojiveniions and terminology that are used can be much 
more flexible than the data categories and still permit data recorded by 
different scientists, in one or more catalogs, to be synthesized in a 
meaningful manner. It is true that if one searches a composite computer 
file^ under a category of "Materials*" and he asks only for the Latin names 
because that is what he used in recording his osvn data^ he will not have a 
complete listing if someone else has used common names. However, 
manuals of recording conventions and thesauruses of terms used in 
particular disciplines are being prepared and constantly updated for at 
least some of the museum related dlSGiplines. It is hoped thai these svill 
serve as standards for others to follow but there will aUvays be room for 
additions. 

The third area of data compatibility which inuseums Iiave yet to 
resolve is related to. though not identical with, the second. It Is the fact 
that different museums and often different parts of the same museujn 
maintain catalogs for different purposes, A catalog maintained entirely or 
primarily /or inventory cgntrol purposes, for example, can be built from 
records which contain no more than ten to fifteen categories of data in 
each record. That is, the entire system can contain no more than ten to 
fifteen lags (or "^^annolation classes'" in the terminology of the Museiim 
Computer Network system). The cataloging of a human or animal skeleton 
for invenlory control purposes, however, is quite different from the 
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cataloging of iliai same skeleton for purposes of' comparniiva research by 
physical anthropologists or zoologists. In the lutlcr case, several hundred 
annotuiion chisses may be necessary in order to build a network of data 
that will be usable to the scieniisis iiivoh^ed. 

Ill a recent critical survey of the uses of' coniputers in archeology, 
Whailun (!972:36-37) conira*sts wluit lie cails "general-purpo^se'" data nies 
with smaller, more spccine files of data svhich are constantly being 
maintained by archeologists for particular studies or analyses and svhich 
normally -contain much more de!;ailed intbrnialion on a relatively ilmltcd 
set of variables. In the latter Hies the inrormation is usually more 
rigo/ously defined and coded in special svays, dependeni upon the 
particular exigencies of the intended analysis. Whallon concludes that what 
he calls the ad Iiaa solution of general purpose data banks probably will 
not prove suitable in the long run. 

If archeology continues to progress as a science, it will inevitably 
lead to the analysis and re^analysis of data in new ways, often 
requiring the lueasuremeni or observation of different variables or 
attributes of the same data. . . , It is easy to foresee that the neat and 
logical structure of catalogs now in use for data banking (e.g., 
ChenhalK 1971:11-16) will eventually break down. Catalogs and 
ihesauri will become too large, unwieldy, complex, and internally 
inconsistent for effective and efficient use in analysis long before they 
will have reached their iheoreHcal maximum [size] (Whallon 
1972:37), 

The problenis discussed above are all very real deterrents to the 
development of networks for museums and related disciplines. However, 
those of us working closely with computerized museum catalogs do not 
believe that they are insurmountable. In March of this year a dozen of us 
closeted ourselves for two days in Hershey, Pennsylvania in an effort to 
develop a coordinated attack on these problems. As an outgrowth of the 
Hershey Study Group, a new organization, the Museum Data Bank 
Coordinating Committee, has bcjn creoied, with funding for the first two 
years provided under the provisions of the National Museum Act. Some of 
the specific functions of this new organization are: 

1, To develop comparative descriptions of the general information 
systems that are presently available so that a potential new user 
would have an objective basis for deciding which system v^as iiiosl 
appropriate to his needs. 

2, To serve as a clearinghouse of data categories and minimal 
standard recording conventions for all museum data banks, so 
that data recorded In one of the systems will be compatible with 
that recorded in other systems. 

3, To coordinate and disseminate infomiation to ull interested 
parties concerning new dev elopments in the use of museuni data 
banks. 

4, To supply information and (for a tee) consultants to work with 
potential new users. 
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5. To serve as a cetitrul point for ihe coinniunication of informistion 
to and from other data bLink organizations around the world. 

6. To coordinate the devalopment of programs for the conversion of 
data from one system to another and the collection of data that 
have been recorded In more than one of the five systems. 

7. To coordinate future system rorinenients, so thai data recorded in 
any one of the systems can be processed substantially unchanged 
in any of the other systems, 

8. At 0 later date, when sufficient inlbrmation has been gathered in 
data banks across tlie country, to coordinate or contract lYir ttie 
synthesis of actual data for specinc disciplines on a regional or 
national basii. 

The Museuni Data Bank Coordinating Committee began lunctioning 
Sepiamber I5J972, and vve hope that, within the next two years, a 
sufnclently sound base will be provided so UuU true interactive networks 
of computerized museum catalog data may eventually become a reaiity. 
The problems today are not the limitations of availuble computer 
technology but rather the lack of adeqiiate funding and, particularly, the 
lack of cooperative effort among the museums which are in a position to 
offer leadership in this area. Hopefully, the Museum Data Bank 
Coordinating Committee will be able to make substantial contribuiions 
toward the resolution of these problems. 



CilENHALL, ROBERT G, 

l*?7l Campiifcrs ifi Anfhrapifhj^' and Archacnk)^'. IBM Data Pnicossing AppHcatiun No. Oli 
20=Q384-0. 

\^)72 Reliable tl^ta curiiro! for niultl-siie research, Papof pfesented to the Satiety Tor Aniericari 
Afchaeulngy meeting uf Bar Hurbour, Fforidu* May 4, 1972, 

WHALLON, ROBERT Jr. 

!972 The conipuleT in arghaetilygy; a cfitical survey. Compufers and ihe Ihinmuiies 7;29-45t 
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Microseconds and Multi-Months: 
rurnaround Time in Social Hesearcfi 
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Jame^ Davis, Director 
National Opinion Research Center 

The National Opinion Research Center (NORC) is one nf luur 
agencies in tlie United Stales that is cupablc of galhering national sample 
ciatii and not milking any money olY it: thut is. NORC. the Univershy of 
Michigan Siirvey Researcli Center unci the Temple University Survey 
Research Center are academic, non-proiV. national survey organizations. 
The fuurth, tlie United Stales Governnient, yau may liave heard o\\ 

There are three basic probleins in our biishicss, and three facts olMlfe 
thiil seem lo cause thenu In the l\}lluwlng pages sonie ideas are presented 
about how networking might help, if not io eliminate them, at least to 
mitigate them. 

LeCs begin with the three (acl^ of liCe ubtnit surveys. The first is ihai 
they are extremely expensive at least by the standards of liumanities and 
social sciences. There arc hard scientists in the crowd who would consider 
our budgets petty cash, but, by the standurds of the social sciences and 
liumaniiies, the sort of data we gather are very expensive. When people 
meet me tliey ask two questions: 'Ms McGovern going to win?/' (I don't 
know) and 'ilow much does a survey cost?"' There is no single answer. Il^s 
hke saying, ''What does a car cost?'' 1 think it's tuir to say that a 
rock-bottom cost for data for a national survey these days is about 
seveniy-nve thousand dullars. If you really want a tbxiail and an FM radio 
tind air conditioning and stiitT like that, one niillion dollars is quite 
conmion just tor colleciion of the data, It does not include analysis and 
plafmlng. 

Surveys are conducted almost entirely with lumd labor. The 
interviewer is a human being wht) has to be sent to a place to talk to 
another human being. Field costs are the bulk of survey costs and although 
there have been a few Buck Rogers kind of experitiients, it seems to be 
basically a handdabor perl'ormance. Just like the econotiilcs of hair cuts, 
you can sec a progressively deterioruling economic future for us unless, 
like the nbrarieSi we can tlnd ways to cut costs. First, these surveys are 
very expensive sets of dala, 

Second, surveys generate a Iiigh volume of inlbrmaiion. Tjiere's no 
such thing as a typical survey. However, I will now tell you that the typical 
survey riins about une hour, collects about seven IBM cards worth of 
information per respondent, generates something like five hundred 
variables therein, and gives one the possibility of running soniething like a 
hundred and twenty-five thousand corielations. 

Tliere are two reasons for this high volume of information. First, 
social scientists do not have good theories. We donH know what to ask, so 
we nsk everything. My tavorite is a question In the NORC study about six 
years ago, a massive study about pressing urban probleins. I was reading 
the questionnaire, which went on and on, and found this question: *'Does 
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jMHing llio lOLiETi n| six iH scslmi 111 s c lUii 1 ^ i> LHul iiioiv assisianis aiul ^/^^ 
coitUi reincniivi uho hud pui ihai qncslnHi in m ssh> . 
Ilic sccnjuL ^nlllc%\|la^ \i\cc\\\n\s\\ , ihai ihc nKnuinai ci^sis i^t 
atiJnionai ilitio arc ^nialL It s'^iiuld cusi jusi as iiiuch uo oui aiul ask 
people iwu (piosiiniiN as in ask ihcni Lin liuui's worih. This. inileeiL ha^ 
l^ccn siudicd In people iisarm u> inimduuc cnsi ot'!kic*ncy. ^^ul iniuhi as 
\\vll iialher a Uu ol inioiniaiiun si!iee the nuiiuinul ens! of addilional 
quesliiuis is vei>^ snialL 

Oui ihird taei ul' lile abom surve>^ research is ce^Minniic biU 

culiuraL DLita leiulh hi he priipriei ary. Sniiiebuds' invns the daia. The data 
are either enllecled by ari in\ esi iuauir. \\u an invcstiyatnr ubn has a grant, 
or Inr a iederid ayeney ihai has a paiiicu=!ar inissiniK The LJniled Stales 
decennial eensus is abnin (he f>;//r ru^n=piopi ieuiry lariie-scalc data 
cniieciinn. The census coilecis its iri inrinat Inn t\*r everybody. 

These three laeis a\' lile expense, hiyh volLnne of inlbrniaiion, inul 
propiieiary sticial stfuetnre lead to iliree resuhs: (Ij a very Un\ usage oT 
ihc data: C 2 ) delayed usage n( the data; and { 3 ) usage had daUK 

I don't have any Iiard evidence t>n ihe low usage rate, but I svould 
yucss ihe average survey generuieH either a binik. a moiuigraph, ur two or 
three ai tlcles, iMirlheniiure. I would guess that il^ you went through each 
report, ii uould be very riU'C in Inul ihai the analysis hoiled down lo more 
ilian iwenty'tive correlatiuTis ciui of a pi?ssible luindrcd and twenly=llve 
ilioui^and. Ihus the data Ci)si I'ni jus! n:aking up numbcts but i dcuvi 
ijiink ihey're lar out oj" line run aboul :en iliousand dollars per 
correlaTioii, The reiiuHiiing ctuaeiatiiuis jUHt sii there. Ourssil in IBM cards 
in sonieihing caUed Petersen's warelunise on the south side of Chicago. We 
have Vt7;r k)vv usage but Petersen is getting rich. You fiiLiy Uuigh, but low 
usage is why we are headed h)v eeonunile extinction- The second tesult is 
delay. It takes- about two years to gel a repina, Last year I had a very 
crucial interview with a fairly pmininefH ofHcial in Wasliingion. I was 
asking him trrr some inoney and he said. "Do you know why socitjiogists 
havt a had reputailon in Washington V 1 said. ^'Because we^e siupid." - I 
wanted U) beat hiin to it. He said, ^^Nol [iveiybody in Washingiun is 
stupid. N^nrre ino stow/' 

It takes you about two years lo gel a report out and tfieii most of the 
analysis Is done by a irickle^down eileei. The original invcsilgutur 
completes his study and writes liis t^epori= A couple years after ilnU 
soniebody hears about it. They then write us at NORC to ask if ihcy can 
have copies of the cards. If we can find the cards and the code book, we 
send it to ihetn. Again I di.>nT have hard dLita, but I would guess the 
articles coming across !tiy desk to review tor journals are esseniia!!y on 
data collected betsveon 1^)60 and P)65, The Interuniversity Consortium 
for PoliticaL Reseai'ch (ICPR) at the University of Michigan is trying to 
solve this problem. 

Because we have low usage of the expensive data, and great delay In 
puing reports out. most of my eolleugues substitute by using bud data. 
You can do a survey of your freshman class quickly and cheaply. Given 



coitjin iiiolivuiinfis fu [nihlish research in utir hiisincss, pet^pk piihlisli 
ic^cujch on Ihe duui ihes cini yuL iMankly. riitisr iU ihc dii\:\ pnhli^L J ni 
the bcUer SiJciolnkiicnl Jiunituls [irciiy !^:id in lornis cH' \ho s:impic> urK. 
ni^iisiireinerit . I luji is, in (he ulTiliiy lo gcncrali/c its Inryer popuUiiions nnd 
coiicepls. 

Wlujt is the Miiuiion m this hoi i of* prohloni? l-nv tliis aiulicricc in ihK 
seinng it is iihvi(Histy cicnr, ;iiul ii hoils down. I iliink. In thhius. Tiisu 
need it^ cnl!eciivi/o diiia iiiiihci ing. We need tti hu%'c more uionps ui' 
invcsi iuulots or groups of in^riiniiiin^ or u tu^lo prolcssiiMis pel linu foL^ethei 
lo subsidi/c die colleciik)!! of daia iVn everyone. This eonlradiufs the 
'M.eoiiardo dieory'' where (he greni genius gels a gnin t and everyhody else 
hopes somediiy they can goi tlieir hunds on die da!a. I dorri ihink this 
theory is paying nil" and ! don't ihink it's eeonoinicully viable. SVe have (n 
eolieeiivi^e and st)ciiili/e data su thai (he handrul t>r organi/ai icnis with the 
leebnical ability lo eoNeei data can be actiiig niore in ibc ueneia! public 
interehi. Ihis td eourse i^. nntoricHisiy dittienlt given our trLiLhiions ol 
granting aiul runding. SocihuL oriee the data are ceiinall/ed. we need lo 
gei ihcni uui [o the eusloniers ibrinigb sonieihing vers- nuieli Hke 
ecMnputer neiwtvks. It ^eenis to nie an ideal oper^nion wuuld liave two or 
three large centers gatliCring data iav groups orgafii/ed by content, social 
proiiienK discipline or whatever, und llien have diese dtna iVeely available 
iinmediatcly to everybody who is Inierested. 

I should Hke to sketch f'tn^ you two reasonably eoricreie cxafnples of 
pruiotypical proiects of this soil. The first is barely relevant lo the 
question of Cinnputer nclwi)rks hnt I ihjnk it inusirales the idea. NORC' 
lias received u grant iVoni the Natinna! Science Foundation, Social Sciences 
Division, lo eonduci an annua! survey on lopics of general inicrcst to 
socli)lngists. We went out in January ]^n2i we'll he going out again in 
M)73. M)74 and ln>pe!\iily arterwards wiih a slandardi/ed schedule. Tlie 
t|uestiuiis do not change: they are kept I'lxed every year so you can detect 
tinie trends. The qucstiuns are set by an advisory group of lai eat 
sociologisis. We do not unuly/^e the data at NOKC. Ualher. we deposit it 
with various depositories. In panicular, ilie Roper C^enler at Willianis. 
Massachuseils. Anybody who wants a copy ol' these daia tliis year, next 
year, any year, can obtaiii ihcni for tweniy^fivc dollats a deck. The 1972 
survey ran lu two decks ii cost nfiy dollars. That is strictly the cost c^l" 
dupHcaiing it. For tlfiy dollurs anybody, student, faculty nienibcr, 
lesearcher. can obtain nalltuiul siuvey data, five c>r six inonihs old. on 
topics reievani io everybody. These materials are also being inpiil into a 
Dariintuith governniefit iinie-sliaring systeni and tlnis will be available to 
people at DarlnKHith and to all the custonicrs of Dartnitiuth Mine-sharing. 

Ncxi rd like la describe a project we are beginning tor the RANN 
division of the NallofUiI Science FounduUon. The project in a lileral 
lesponse lo the slatenient that social sciences are too sltjw. Beginning in 
1973. NORC will draw what svould be a national cross section sainple of 
the adult populutioti, size nine thousand. This is tairly big us surveys go. 
Wc aie ihcti going to divide the suniple into finy equal ''niini-suinplcs" and 
^ interview one balch a week, stariina from January 1973 und coniinuing - 
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we hope for a Jong lime - but *^iirely fur one culenUnr yeiir. Thi^ nieuns 
that we will be In the Heid cnntinuuusiy. This is a distinci advantage in 
lerms of getting fast output. When n man calls up with a probleni iiisicad 
of saying. *'WdL let's get a grnnf. design a stiKly, and so fbrni," we can say 
''Ail right, we^l) stick your quesiiun in next week." We wiil be inieiviewini! 
continuously. Furthermore, this research wqll be tor a consort iimi oT 
lederal agencies, (Again, this notion of colleciivizjng ihe w^htUe fhing.) No 
parricular agency needs this much inforniation so fasi, Mowever. we have a 
collection of six agencies: the Department of Agricuhure; lillD; the 
Department of Transportation; OHO: NSF: and iho Office of Managemeni 
and Budget. We hope that we can proceed inieractively with these people, 
giving them inforniation, and. if they doji't like wliai they are netting, 
changing the question ihe next week. We're noi t)nly trying to gei chiia out 
fast, vvc're trying to get a feedback loop built back hi su"we can improve 
our data collection. Finally, as ttie true computer net work aspect of l!, we 
have arrangemenis with Dartmouth io put these materials into Darinuuith 
time^sharing. in the IMPRESS program, iMPRESS is the only shared- tinie 
social science program that could handle ihis nnich materiah IMPRHSS is 
being changed so it can be up-dated continuously, which means thai our 
federal users in Washington, or anybody, can call up Dartmouth 
time-sharing and run his osvn data. We are hoping to tram our tederai 
customers to run their own data because t)nce weVe got this thing running 
SO fast, it is a waste of time for them to write us and ask us U5 nuiko lables 
and mail the tables back= This is our network. How many polnis do you 
have to have to have a network? I guess two will do. We'll have three. The 
data will be entered in Chicago, maintained in Hanover, and accessed by 
our various users in Washington, along with users on our statT The data 
have a pure science sort of mission lou, and in tape form, card tbrm, 
maybe througli access to terminals, are available to any investigaior 
anywhere, This, of course, is a very small network. Today it consists ol^ 
telephone lines from Chicago to Hanover. Bui. I think, it dc^es provide a 
prototype for u way of reorganizing social science data cotleciiun in such a 
way that two things will happen, one noble and one less nuble. The noble 
result is that the nation will be getting more return for its invcsinienl in 
social science. The less noble result is that survey houses will be able lo 
stay in business. 
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Museum and Related 
Disciplines 



CJiairnmn: Rcjliert G, ChenhuIK Execuiive Director 
Museum Data Bank Conrdiiinting Coniniittee 

John H. BeamaiK Cunitor David Vance, Premdeiir 

Beii!-Darliiigton Herbarium MuMum Computer Network Inc; 

Forrest McGHI Recorder: Heicn lanni 

University of Michigan Wayne State University 

Dr. Chenhail opcnod the workshop a sumnuny o\ coinputer 

based aciivtiy at the University of Arkansas Mu^euni, lie began buikiing a 
tjuniputeri^eU data bank at the University uf Arkansas lur ihe Arkansas 
Archeologicul Survey hi 1969. The Museuni Coniputer Network ^luftware 
package wan used to recurd boih archeuUiglcal sites and artifacts. The mmo 
package h nuw being pUnnicd as a basis lur a cutalog of the entire 
cullecilon of University of Arkansas Miiseuni. 

Mr, Vance, Registrar of the Museum of Modern Art in New York 
whicli holds a pernuiiienl collection of approximalely 25,000 objects, 
described the cumputcriKed file formut svhicii the Museum uses. Using the 
coniputer based system, tme Hie rather than l\iur are maintained at the 
same price and with tlie same amount of svork. This file can be accessed 
according lo any of 40 data caiegories, or uny combination or periTiutation 
thereof, Tlie Museuni is looking forward lo exchanging information 
through the Museum Computer Network with other art museums, and 
museums representing other disciplines, To do this, they must work 
closely with other museums, estubiishlng u systeni whereby inft^rmation is 
organized in the same way. The network performed a crucial experiment 
In 1968-69. tcsiing to see if daia selected at random from files which were 
in poor condition and not intended to be used togelher could form a 
coherent data base wliich could be used etTectively. The experiment was 
successfuL The lew museums who can afford it are u^ing programs of ihe 
Museum Computer Network. The programs are eontinuaily being 
develuped and expanded, altliough they are useful in their pi^esent state. 

The Museum Computer Network has svorked with other museums 
which have developed tlieir own programs. Some science museums were 
unwilling to come under the wing of the Museuni Computer Network, 
since the Network has become associated svith one particular program 
package which is tied, at least in the foreseeable future, tu IBM (due to the 
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limited tlcvcliipnient ofPl,/! compilu'rs ). To bring ioaeiher these niusuijms 
;iiu! nthors. :i MjpoiMirij'nii/'niiiin. the Museuni Dniii Biink CiUM lifiuu jny 
C'tjiiiniiiiec, hiis been iVjirtKHl sshich lepieHcnls nuiseuin uroups in iht- 
UiiiteU Sititcs :itul in tuiropi?, linch niusoiini has devehiped iilniust tLlciiEiu;il 
systt'iiis. using cunipk'tcly ditYurent progranis. TIil' L-oinnuitoc plans lo 
spniisni soniu luulcnily Iriviiii pmgi Lininiiny which will oniibic these 
nuiseiini-s to cxL-hange injurntiiEitMi. 

Mr, McGill ijullined u prujcL-t which he dirccis ihiil luis been designed 
ii) woi*l< tHU u sysicni n!" ciuiiny ilio vnriiibles for a verv Uirge aroup vl' 
images of llie Uuddha iVoni .Souiligast Asia, parttgularly Thailand. The 
infurnintion will be jetrievable in several differen! eon rigij raiinns. 

Dr. Beanian, spcakifiji as a nicmber of iho ilditoriid Conniiitiee in ihe 
Prograin C uiineil ul' Klora Ntirth Anierica, dosuribod FNA pliins to dcvelijp 
li new eninpuierized Horn of all the plants in North Aniorica. This progmni 
was to have been tinpieniented October I. 1972 through the Smiihsnnian 
Insiitminn. Involving Michigan State University, the New York Dotunical 
Gardens, the Missouri Boianicul Gardens, and the University of North 
Carolina. Flura North Amoriea (FNA) has developed a set of nies: lists of 
species, niorphology riles, oic, and has developed batch processing with 
the IBM General inrotnuiiion System. At this linic, FNA lias no real 
lime-sharing capabilities. 

Aiuithcr project at Mii-hlgan State University svhich Dr, Bcaniun 
direcis is developing data ba.scs in the forni of matrices with ta.sons on one 
a.Nis and cliaractertslics on the other. Through dirierent program packuges. 
a user can: (I) make a direci identification by itiputling charactcrlstigs; ( 2) 
have the computer construct keys !C5 a parljculur group or write 
descriptions ba.sed on the infornuition in the mairfx; or (3) have the 
computer quiz a student on his knowledge of characteristics of a particular 
group of (irganlsin.s. 

In the open discussion svhicli followed, several point.s and observaiions 
were made. One advantage of using the computer is the ability to eliminate 
the occurrence of human error in misclassificaiion of pl'ants. art objects, 
eic, 

The prdbleni of clussifying archeuiogicaj artifacts is a more complex 
one. duo to the vastly different levels of description which are not 
orgunized into a widely accepted method of classincatlon. There are three 
ways of weighting characteristics of plants and art oljjegts in a museum 
classification scheme. The simplest system Is not to weight them at all. A 
second is to subjectively weight them, inserting in an e.xtra row the 
respective weights of the characteristics. The third Is to cuJculate the 
probability for frequency of occurrence, as of a plant species in a given 
locale. However, the mathenuitics for this have not yet been worked out. 
The third weiglithig scheme has several disadvanfuges when it is applied to 
classincation of an objects and archeological ortifacts. Many artitucts are 
one of u kind, but the scheme definitely would be useful in the case. of the 
10.000 Buddhas. many of which were probubly niadc by different 
workshops, whose work is dlsilnguishuble. A classification scheme fur arl 
objects like the Buddhas must include indicators of the relative importance 
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uf Hiyle, unci icunngniphlcal dciuiU. Il is viriULiliy iinpns^ible ti^ creuie a 
hienncliy hernrehuncK For tirchcolt^yica! uilifucis, iur csnmplc, ihore exislH 
n Kpace/Uine priiblcin: groups o( nuH'pliulc)giual characterisiicH iiiay delln 
coriuin geographical areas, while a gruup of design-^tylc cliangcs through 
iinio may cross several of ihuHU araas, A soluiioiu greatly lacilltaicd by use 
t)r a conipuicr. is lo rLin sorts according to each churacicristic belore 
cla&siiying, compare the sorts, and see which sons lefid lo brnig the same 
groups together. Through ihc computer, oue can also discover new 
relalionsiilps. e.g., between plant species and the selective nature of ihe 
enviri>nment. 

The econoiiiics of using conipuieri/ed llles is an issue lor museiini^ 
today iiidividuully and as riiembors of rieiworks. Many have relied on 
compuiers only for beiicr perfiirtiuuice of tasks svhich have been 
traditionully done manually. Mr. Vance eslifnaled i\ cost of SI billion to 
catalogue each of ihc roughly hall'-billion museum objecis In the United 
Slates lor inclusion in computerized flies. Drs, Beaiiian and Chetihall f^eli 
tliai ihe expense of such cutaU>ging would be prohibiilve whelher one 
considered plants, archeological sites, or arltfacts. They advoeiitcd a plan 
to computerize new classincutions and new dnUi. which WiHikl yield 
excellent records, perliaps, 10 years from now. It was noted thai the 
Mexicuns huve been using computers !\)r muiiy of ihe above purposes since 
1964. 

The next step is to implement networks, realizing tlie cost of 
implemeiuation, and what kind of economic support can be expected. 
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Computers and Networks 
in Chemistry 



Cliuirniun: Harrison Shull. Vice Chancellor for ReNeurch and Developmenl 

IndiMiin University 

Recorder: S, P. Singh, Departnienl of Chemical Engineering 
University of Michigan 

The Lliscussion scctlun began witli the prescniaiiun by Hurrisun Shull 
of diri'crcni vvnys in which cuinpuiers can be used iii the discipNrie af 
chcniisiiy. I hc lonuwiiiy uses of coniputers in cheniisuy iire exainples, 

L C\)rnpmcis can Innclion as a coniputalion lool lor ihcorclical 
chcniisls to solve conipiex problems. 

2. C'i>mpuiers cLni coniit)! laborutgry equipment enabUng exper= 
inicnts lo be modified us ihey pioeeed. 

3. t\)inpuiers can be used in un-Mne data acquishion, 

4. " Coinputers can b^ used lt)r informaiinn rQir(e%^al and storage. 

Thruugh Chemical Absiracis Service, in iliese systems ihcie c^m 
be ticcess to ihe sirLiciure and subslrujlure af chernicul 
conipuuiHls, Graphical Hy^teni^ can also be used l\)r inl\M rnuliun 
rei rievaL 

r?. Cnniputers can be used in the area of invcntcny contriil probleins, 
hi ihe disciphnc of cheinisiry, compuiers are used Ibr inventory 
con n o! of chemicals and cqnipmeni of dally use. 

6. Computers are being used in many areas lor ihe purpose of 
computer augmented instruciion (CAl). hi the area of cheniislry, 
compuicr aided education can be especiuliy uscluh 

7. Cheinistry depaiimenis are complex. Computers can be used fur 
managemeni and resource anocation problems. 

8* C'ompuicrs can also play an important role in message swi telling 
services. Cnnnnunication between diflereni departments of 
ditiercni Institutions can be made much more efficient. 

Dr. Shuii pointed out that if we can solve net working problems in the 
area ol chemistry, we can solve problems (or other discipliiies. Chemistry 
is a welhdefined discipHne and provides an ideal uxample of the kind^ of 
problem^ sshich are laced in building neiwiirks. 

Open disctission covered muny of these applications of cumpuiing in 
chemistry. Ii is very important lo decide in what manner one is going to 
interact with the computer. To make computers more useful, It is 
necessary \o develop a natural language, the language which is used by 
chemists on a daily basis. It is importuni to have the computer adapt lo 
the vocabulary of chemists. 



Gniph theory cun be used in cheniisiry for representing the 
ucuinectivUy uf utuinK in nioleeules an svell as jor indexing Chcinicul 
Abstracts. 

Graphical lerniinals can be used to di^^phiy and stcire cuniplex 
blocheniicul slructures. Nesv Htruciures can be edited, stured. exaiiiined 
and nuinipulaled. 

There wan some discussion on the use or networking in ihc discipline 
of ehennstry. All of the mo^ which Dr. ShuU outlined do not require a 
national network. Dr. Krilorr remarked that, when the University of 
Illinois cfieniisls gel programs front some other place, a great deal of tinie 
Is spent in changing the progrums to fiinction in the new coniputing 
environincnt. There are also problenis caused by poin documeiilat ion. It a 
computer network is available to chemisis, these problems will noi arise. 
Dr, Wyait said that two types of costs can be avoided by using national 
networkst (I) conversioii co^ts. and (2) storage costs. 

Nutional networks will make clear and detailed documeniation a 
necessary part ol' the everyday life of a chemist. 
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Networks for Languages 
and t h e Hu m an i t i e s 



Co-CIiairman: Sally YeatcM Sedelow 
Profes!^nr uf Computer Science and Llnciuij^tics 
University of Knn^ii^ 

Co CimirinaiK Walter A. Sedelow, Jr 
Professor of Computer Science and Sociology 
University of Kan^is 



Joyce Friedmon 
University of Michigun 



a OH E. Leo 

igan State University 
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The workshop on ntn\vorks forlnnguagas and hunianilies began with a 
series of presentations, led by Dr. Lye. The full text of Dr. Lee's paper 
appears us Appendix C in thib^ volume. 



NETWORKS FOR WHOM ? 



or purticuiar signincance to the humanities is the fact ihai many 
Ibrms of research in the humanities have been funded by the Naiional 
Endowment fur Humaniiies while the development of cQmputer networks 
has been supported primarily by the Office of Computing Activities within 
the National Science Foundation and similar agencies. Scholars in the 
humanities who use computer services may find it very difficult to 
inHuenca decision making about the allocations of computing services in a 
particular campus. 

Most computer services so tar have been developed by people who 
either have been trained as systems programmers or are nunierically 
oriented. However, the user, for whom the system should have been 
designed, is the person who wants to do some research in the humanities 
or In the social sciences but who is not a computernik. Hospitals provide a 
nice analogy. Sociologists for a number of years have been pointing out 
that patients in hospitals are treated as objects. In effect the whole 
hospital structure and its processing operations are designed for the 
convenience of the nursing staff, the physicians, and the administration. 
The saine thing carries over into the provision of computer services for 
humanists. 
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COMPUTER PROGRAMS AS NETWORK RESOURCES 



Dr, Frieclinaii desciibctl iwn prinuny goals of rescaichci s in the 
luiniuniiies: accessing large progruniH available in other placesunid making 
IncLil prugnuiis; avaihible to c^ihcrs. A nunihor cUMarge linguistics prugranis 
svhicli have been wriiion .in other places have been brouyht lu Uie 
Ufiiversity of Michiiitnl svtih sonie ciTort. They probably arcn'l yninu to be 
used verv nniclu It v^Hiiild have been easier to use ihe prounnn^^ in ihe 
original insinlkiiion, 

Ciruups of progranis thai people waul to look a! could be disiribuied 
over a network. Often one Nvould like to try a progruni but doesn't becau^^c 
ihe time aiid ellnrl necessary to obtain a tape and run it are loo great. 

Dr, Friednian has large linguistics prcigrains at the LJniversity ol 
Michigan whieh are designed to be used by linguislH wlu) are luit 
neee^SLniiy computer people. One prc^gtuun taken a particular tbrni ol 
granunar and grinds out seniences In order to help people lo write 
grainniars. U^icrs uei lo see svhai ilie output is gojiig lo be. There nre u 
nuinber of users, but il'^ a large progrLim and it's riurly hard lo Henduul. 
Dr. Friedman would like to be in a sitiuitlon where petiple could try it out 
and decide wliether they really wanied a progriun that big. She would like 
lu be able to work back and Jorth with her iisers. 1^5 de[nnnsirate her 
progranis. and to have people denionsirate their prtjgranib. 

The Association of Coniputaiional Linguistics wmII nieei in Ann Arbor 
in the summer of 1973. Individual programs will not be bi=ouglit to the 
University of Michigan tor denionstraiion even though the machine 
iaciiiiies are available, because the ihne and effort necessary for the 
trunsfer cannot be justified for a sliort demonstraiion. Networking would 
uiake demonHtraiions like this possible, 

REASONS FOR NETWORKING 

Dr. Wallnee noted that creation of the LippropriLite kind of network is 
vety much dependent upon the reasons why people use netwc^rks. One of 
the reasons people use networks is f\)r ecotioniy of scale, A large machine 
with twice the capacity will not cosi twice the amount of money. Through 
economy of scale the user gets more computer power and more attention 
from a weU-trained slalT white tlie supplier gets smoother demand. 
Capability of staff is the second reason Ibr using networks. A person 
contered in a small university may have a small computer but also needs to 
have access to a larger machine and the associated staff. 

A third reason why people want to hnvQ networks is to share 
resources, especially nonportable programs. At the present time tlic 
nonportability of programs unfbrtunataly is the rule rather ihnn the 
exception. Researchers atso want to sluire hardware resources. There is 
only one ILLlAC. If a user needs to gel at it on a frequent basis, as part of 
a researcli prc>ject but is located in the other end of the country, he wants 
to be able to communicate better. Data sharing is another form of resource 
sharing (acilitaied by networks. Some computer applications require the 



usu' Of more tlum one proces.sor sinuiltnneoiisiv. In compuier unipliiw<< one 
processor in needed ihr ilie graphics terminiil and ;inntiier" for rehncd 
scrvicnig. Ihe two processors hooked togeilier forni a basic netwink. One 
last, entn-ely dilTereni. reaMJi) Un iietworkini; is (o racilitate ceiling 
messages hack and Inrtli iVoni one place tu anoilier. 

The network ihat is appropriate to ouch reuson is u differeni Eietsvork. 
To acliieve economics ol' scale yo'. ^^vani lieavy bandwidtlis over short 
distances. To utilize a more capaijic stafTone iieeds, osseniially, a tenninal 
processor knid ol' netwurk. Again it is going io he iairly local because 
coniputer puwer is not lerribly unique, h'or resource sharing one may be 
forced lo use a national network. Rarely, however, does ii need to be a 
wideband network. 



DISCUSSION 

The open discussion whicli rojlowed covered several lopics. One 
addiiionij] reason Ibr neiworking is increased availubiliiy. Very often with 
a small machine it is not worthwhile to run it hiorc ihan'une shifi. whereas 
the big reiTiote niiicliine can be accessed fruni hniiie. verv often .six or 
seven days a sveek. 

Hxperiise sharing is very Importani. As the dcmantl level for access lo 
experuse picks up fmm all over the country one cannot expect the oxperi 
to operate on a shoe :ng and to fulfill tungtions Ibr which tme acmally 
needs a technical stafL Ouistandine researchers may tac unable to continue 
to grow as researchers and scholars if they must become programmers and 
lechiuciil advisors lo others who wish to use their prugrams. 

Many people who are doing language and himumitios-rejated research 
lecl that they are not in settings where there is u sympaiheiic ccmipuiing 
envnoumoni. In some places it may not be feasible to Irv lu achieve ihc 
level ol undersianding, interest, and sophistication of expertise that make 
the envnonmoni sympatlieiic. Through a network a user can sometimes 
gei un approximation of a sympathetic computing environment. It Is very 
easy It one is in a computer-rich environment to teel that little needs to be 
done to clumge the curreni .situation. People who are well-situated raise •ill 
sons Ol objections abuui what would happen if computing capability 
became available to more researchers. Yet. the failure to open computine 
resources through networks denies many people who might do croarlve 
research the opportunity to do so. 
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A iieiwork does not necessarily mean one center. A network ct 
(iioan something more ARPA-like, or have regional nets within a larger net" 
In the physical sciences it tiiay be most economical to establish a single 
natu3na| compuiuiional research center. At the National Center for 
Aimospheric Research (NCAR) it has bcLMi cheaper to bring people in by 
plane, in fact, than to brin« them in by telcphane lines to use a computer 
Because a system has been so finely tuned, it may be better to have 
rc-senrchers work on site. In linguistics and humanities ihe situation is very 
dttlcrent. It might be a great misiuko to settle upon a given computer or a 
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given :^ei oT prisgr^tiiniin^ hiiiguagcs. There nro sti nuiiiy dirtcreiU kiiulH tif 
cap4ibilitics, to which dinbreiil scia of hingiuigc rei^eiirch usciK Hhouid hnvQ 
access, ii woLiki he a gieui iiHsUikc lu iiy lo conbolliliito ihciii alL 

Any plan for iietsviMks should fit into ihe vrvcraN syHlcrn, ihc dynamic 
syslenu of our society. Nonportablliiy of progrnms h going to eonii[nie to 
exist if fur no tHher reason than the Uniied Stutes niai! is gelling worse all 
the time. By the liinc ihc network exists the Llnited States mai! will not be 
a competent meelianisni lor distributing Hi)riwarc. Transporiailon may 
improve in the next 100 years so thai people are transprn'iable themselves. 
We shoidd be addressing tlie question of networks in tliese leiiTis. 

A key problem wiili networking is eommunieating tlie proii ^n!s Ki 
poieniial users of the network, eiiher regional or nationah 

User support must be avaikible at each network ntaie Hir that systcni 
and for other national facilities. One possibility is to build tlie 
documentation into the interactive programs. A user svouldn't have lo see 
it each time, but if he makes an error, docunieniailon could explain the 
legal opiions at that point. Another possibility is to liave pura-proleHsional 
or a para-pcdagogieal staff to fill those very important infornialional roles, 
eHpeeiatly to decipher and reinterpret docunientation thai's received t>om 
other centers. Tlic protocol explicator has to be a very ifiielligent, 
available, and sympalheiic person. Olhersviso conipuUng will reolly be 
discouraged, especially in the hunianities and social sciences. 

One can distinguisli between technology development, resource 
network development, and hunian network de elopment. A network is 
more than a bunch of Qquipment tied together by wires or by radio. The 
real contribution ot' the whole network prograni svill be an increased 
abtliiy to look at various national problenis: the urban problem; the 
poverty problem; the pollution problem: and the transportation problem. 
Networks will help various people in various placet to work together and 
will encourage an inter-diseipllnary approach.. 

In siimmary, resources of interest to computer network users in 
languages and the hunianities are; computer programs^ data banks: 
expertise; computer power and. in some cases, computer availability might 
be a part of a computer power. User support services should include two 
kinds otMoeumentation (reference materials of a veiy first rate quaHly and 
tutorial materials) and, possibly, audio-visual materials as welL It may be 
useful to have fulblime librarian!, at each node. 

One mechanism to encourage sharing W'ould be to give credit to 
lunnanities researchers who prepare material for a centra! data bank or 
software bank. It is alH*> important to estabUsh a central clearinghouse for 
docunientation of resources available on the network, and to guarantee 
fust access to these resources. It might be necessary to have at least one 
node on a general purpose network dedicated to humanities use in order to 
provide fast access to computing power. 

in an area like the humanities, which is so broadly diffused, one 
center cannot effectively take care of all functions: calling conferences, 
providing research fellowships, having seminars, serving as a clearinghouse, 
providing the staff, providing program miintenance, and providing area 
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spociulists. If there is one centrul urganizLUioii ror the lieisvork, it should 
lunciion ns n cornmunicatlans utility; pruvicliiig n service Ibr whufevor use 
people svant to iiKike of it. 

There are soine natural ttinetional groupinyK aniouii hniiianities 
researcliors. already developed tudny , wliieli evidence a synergistie cir crciss 
discipliiiary trend in cunipuier barbed resenrelK e,g,. the use of stMne 
researeh on natural languaue lur thcoretieal devclupmeni ol' funnai 
languages; the euniparison of prograniniing languages wiiU nuiurai 
languages in the study of semaniies: and, the sludy of MeniantlcH as it 
relates to eogniiion. Other kinds of grcnipings have turmed. ironieally. by 
disloeation. OecaHionally a researeh project which once cunsisied of 
graduate siudenis and a number or laculiy mombers in an insiiiution has 
broken up because those graduate students look their degrees and went o!T 
somewhere else. Now theyie conipleiely eut ufT. The researchers aren't 
able to put the systein up at their insiituiiunH and durrt have access to the 
data. Research careers, which havw been tbcuscd upon a particular type of 
research, are lying fallow. A neiwork to link ihese loseareliers ia 
previuusly used systems and data would be most welcome. 

A network governing body for a center or cenlers serving humanities 
or language research areas, shoidd have a board of directors perhaps similar 
to that of NCAR wbich represents many instiiutions in a cnnsortluni. 
There ougiit also to be public incnibers, people who dotii bave vested 
interests, to uvoid the kind of inbreeding we all fear. 
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The workshop was upened by Chairman George Sadowsky leading the 
panel vvitii a statement of opinion, involvement, and ur of concern. 
Given the fuct thai the networks exist and that the technology is avuilablc 
to crcute them, wjiai kind of" a network envlronmcnf or u goinputlng 
environment is going to be most helpriij in tlic future to practitioners In 
econoniics? In other words, If we h, ] a free hand in crouting an ideal 
computing environment for ouDnonii'.i^ what would it look like? 

It would have to include service for a variety of types of actom, 
people who are economists or who do things that are related to economics. 
They're widely scaiiered in business, in non-profit research orgahlx.ations, 
in colleges and universities, and in all levels of governinent. In terms of 
location, these actors are national in scope and move in national patterns. 
At present, althougli economists arc highly mobilo, their programs and 
data arc often not. There are many cases of people svho have moved 
geographically or institutionally two or three yeurs previously but who are 
either still compiiting on their previous computer or have spent several 
years getting started again in their new enviroinneni. 

Networks appear to ofler some kinds of solutions for some of those 
situations. If the actors are national and move nationally, then the 
network facilities offered tn them probubly ought to be national In scope 
also. 

There arc two basic concepts of network. Tho first concept of 
network is a general swltchuble utility concept much like the telephone 
network. If you want to talk svllh anyone in the United States, you pick 
up the plione and call them. The line connecting you carries whatever you 
denida to put on it, i.e., whatever you decide to say. If you're dealing with 
a remote computer, the line carries svliatover kinds of characters or 
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messiiges you tninsmit beiwoen you und your igniiina! and ihe computer, 
TIiQ uilier kind of neiwork h uonsiderabiy more specialized uiid is 
inure iiuiniaiely connected with a speuing Mrvice or sci ol' services. 
Libraiy nciworks and ^irlina reservation networks ure examples of ilm 
concept. Messages tlun arc transmiited on these nelworks are urien highly 
encoded lor u specinc purpose. It's imporluni to dislingui^h between (he 
two concepts of network because they result in two very diflereni 
scenarios. 

The concept of a general liiilily network reMults in an Iniporumt 
rcorganiziUion of compuinig tise patterns. The network may now be used 
to niake one or more product markets, where the products are 
semi-independeni of network characierlstics. The network allows this by 
providing very cheap transportation for data, prograniH and other 
inlbrmallon between buyers and seMers who have heretol\ire been isokited. 
T\m expunsion of markets results — ai least in economic theory - in 
Increased spccializutioii and Incentive lor increased investmenL In concrete 
terms, there is much less likelihood of 100 more people writing 100 new 
regression progi^ams if a network existed that allowed easy aecess to 
existing regression programs. So one of the prima jy benefits of networks 
expanding markets fov particular products is ejiminating duplication and 
Increasing competition. The neiwovk becomes a vcl^icie tlirough wliich 
prtsdiicis compete in larger markets. 

Mark Eisner spoke as .a friisl rated upplications systems developer, 
Many people who deal with fundifig agencies like NSF find themselves in 
the situation where there are minions of dollars available Ibr developing 
very good and sophisticated tools, but no inoney available f\n- supporting 
ilie dissemination of iliose tools. 

In quantitative macro economics, one is not dealing with a great deal 
of data. Almost all the macro economic data that people would want to 
use could nt on eight 23 14 packs and be on-line all the time. 

There is a strong need for good and sophiSLlcated tools to deal with 
these data. Current coniputer tcchnolugy can serve a large group of users; 
The technology for networking also exists. Certainly in macro economics 
and econometrics, the appropriate piolessionaJ community could get 
together and use the tools that are already provided. Wo already have the 
basis Ibr a network using existing telephone switching systems and 
circuiiry, but its costs often make h prohibitive to use. If telephone 
charges wqyq made In accordance wiili their real costs — not just a mileage 
charge — and if the dlfterence between voice and data communication was 
recognised operailonally, we might have an adequate network today. The 
primary barrier that prohibits economisis froiii using a remote compuicr 
facility is the comnntnicailon costs. There are luany other solutions to the 
neiwoik prnblcni of providing cheap shipping - some of which already 
exist; for example, the GSA nolwork. The distance makes iio diflerence 
and the charge is computed on tlie basis of the amoimt of inlbrmation that 
is sent, 

A logical comnumity of users in macro eciinomlc^ exists today. The 
big drawbacks are political and instltuiional problems, WIkj pays ft3r the 
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computer time Is a basic concern. A fuiiding agency gives a university 
money, but can the researcher In thai university spend niuney elsosvhcre? 
Systems that can support an entire large section of a discipline are large 
and complicated. However, if they have been developed in the public 
domain, no one owns them and their maintenance cannot be supported. 
There's a myth that if something is developed in the public domain then 
anyone can take the sofisvare and make it operational on their compuier. 
This not true for systems containing 100,000 to 500,000 lines of code. 

Netsvork concepts have developed from broad, very large dreams: yet 
people discuss niimediately how one computer can talk with another 
computer. We ought to concentrate on a much simpler goal, and move 
very slowly in an evokitionary way. It is important right now and for the 
next five years to have users *'^talk'' to one computer and get inforniation 
back from that computer. Let's not worry now about computers talking to 
one another* 

With a simple network lliat gi\es users the ability to run a 600 line per 
minute printer, then remote batch entry and production of bulk output is 
feasible for a reasonably small amount of money. That network should be 
produced completely independent of any discipline, it should be a service 
that"s available and that's supported so that all disciplines can get on and, 
in a free and competitive way, people can use the tesources made uvailable 
by the network. Through competition, belter products, better 
organization, and belter ways of dealing with institutional problems will 
emerge, 

Mary Hook described her major interest as using economic data and 
information imd gaining access to informaiion quickly. The volume of 
macroeconomic statistics is, on an absolute scalu^ relatis^ely snialh It's not 
small at all, however, when^ c^nc speaks in terms of collecting it, 
transforming it into machine-readable form, and using it on short notice. 
Tlie Council of Economic Advisors is basically interested only in the major 
macro series, but there are problems if we want to get intormatlon to the 
council members quickly, i.e., within one to three houri after the data 
have been produced by the originating agency. Most working economists 
and econometricians get their data from the standafd publication sources. 
We Just can't wait that long. 

The Council, in addition to doing short-ierm reporting and short-term 
forecastingi is constantly Initiating studies of special p'"oblenis. Last year 
the Council promised the Joint Economic Cammittee that it would, for 
the 1972 annual report, produce another study of unemployment. Work 
has begun at the Council now* 

In terms of computing facilities, we have available to us a 360/75, We 
haven't used it because it has no data bank. Any data that we want to 
operate on must be keypunched and entered into the machine. Tlie state 
of the programs available to manipulate the data is less than advanced. 
Only a primitive version of TSP and Utile communication on how to use 
the control language of the computer are available. While the computer is a 
free good, it's not an attractive free good. 

On a commercial tinie'sharlng network there are available a very 
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supliisiicuied Uinguago for munipulaiing data and a quite largo dalu bunk, 
ctiniaining close lo tsvu ihousund quarterly time series. We are most 
interesled in ihose scries. The scrviu'e gives us iJie abiliiy to transform 
vaniibles and has all of the siandurd stutistieal rcgrussion cupubilities. We've 
also recently begun to use the Brookitigs Institution computing center, 
which also has a small data bank. 

A recent special study, required u large subset of BLS employment 
data, which is already in niachine-readable form. BLS does sell copies ot' its 
nies. Unroriunately the data format is not directly machineMeadable by 
any of the computers to which we have access, since thev are written by old 
7070 programs. The gold mine of data exists in relatively unusable form 
We have the pity of knowing that in all too many places that satne data are 
being laboriously keypunched, entered into a computer, and used. It's a 
very sad situation, 

Sanford Berg noted that sonic institutions are begiiniing, because of 
invulvenient with new compuier rescureh and largo data bases, to try to 
cope with the information and cooperation problem. With the 1970 
Census tapes at DUALabs, literally just one group must perform the 
lunciion of dissomlnating these data. It's almost imperative in that setting 
that coupcration oecurrod. This has also happened with several other 
large-scale microdata bases. The Survey of Economic Opponunily, for 
example, is now housed at the University of Wisconsin. A machine, 
readable bibliographical system describes everyone who is doing research 
in the poverty area and how lu get access to those people. 

An additional inefricienuy in the utilization of computer services for 
economics is due to the use of block grants rather than project grants. 
Universities woidd like [o charge high prices for those local demands that 
are quite inelastic, e.g., those supported by government grants, but If they 
obtaiii sufficient revenue from project grants they can't then give extra 
time away free for their internal uses. Instead, the product has to be 
differentiated to justify differential prices, such as charging less for 
overnight or third shift use of the facility. Often, this results in computers 
not being used to capacity, Block grants awarded to universities, would 
probably be a bettor method for the Federal governnient to maximize 
research output at universities. 

One project that this group and oilier groups in economics can take 
respon.sibiliiy for is to study the ficonomics of the current and future 
computing situation and point out what can be done to increase the 
efliciency of use of these resources. 

George Sadowsky summarized the consensus that what's really needed 
are ways oJ accessing individuals, computers, and other people's data and 
programs. The domain is national with special focus on special data and 
piogram repositories such as Washington. Elaborate user oriented service 
centers are not as useful as aecess to what already exists. Once we learn 
how to use existing resources, we can proceed, but the imniediate task is 
to break down the barriers between local computing enclaves. 

The second question posed by the conference organizers seems easy to 
answer: what kinds of technology make sense for the group or disclphne: 
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raw ci)nipLiiing: large files, aclive or sialic: programs unci softwure: 
inleruciivc lerniinals: gruphlcs? It seems that the answer Is "sunie of euch" 

and It depends upon the applicaliun bchig exccuLOd and the purpose of the 

research. 

What we mom io need now is lu niLike lull use of whul we havo. We 
are overdeveloped and ihere's noi enough user lesiuig of products tlun 
exi^t. 

Regarding the kind of support putierns ihul niake sense for econoniics 
wc can only list issues. What are the pros and cons of institutional biidgeis 
and grants from foundations, government subsidies and is there a case tor 
govcrnnicnt subsidy of a network ? Is there a case for speeiflc conditions to 
be lied to grunts so ihai coniputing money is freely noatiiig iiioney? Is 
thai the way to *store consumer choice once a network cxistsV How do 
we rinance computing if the scenario is going to shifi to Increasing use of 
networks and liow do we change the financial structure of compuiing to 
the exieni that public policy at some level provides u more efncient 
allocation of resources, atid better services (o researchers. There arejpany 
choices and a great deal for us to learn. 
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MEDLINE 

■ Davis D. McCurn described MEDLINE, tlio on-h-ne, nationally available 

menitine search and retrieval system nf iho Natinnai Library of Medicine 
.Kuf^ sysiem, a computer ai ti,e Nutional Library of Medicine 

(NLM) can be accossed fron] ruriy ciUes. The service reached its preseni 
state ol operation in October of |97l. Inforniuiion availuble Ibr each title 
in the data base Is standard bibliogruphic itiformatian: author title 
language, publication date, etc. Access made by subject yields a rekonse 
within lour seconds, listing all titles available in the system pertinent to 
that subject. The user can request that all tiilos be printed If he wishes 
Average search inne tor most users is approximately ten minutes. 

Lour modes of access are available: Western Union. Dutagom TWX 
and Tymshare telephone notworks. The daiu base Includes over l^od 
journals mdexed with over 400,000 citations with 1 0= I 2 000 new citations 
being ackled to the systom each month. The data base covers publications 
cited ni /«c/c%v since J 

MEDLINE service runs 43 hours per week using primarily the 
Tymshare iBlephone network. Charges Ibr service arc made on the basis of 
resources used. Each ten minute search costs about one dollar. Medical 
schools and research libraries are the nuijor users, lieglnnina with 
approximaiciy 106 scurciics per inonih, tiie MEDLINE service has orown 
sub.stantially. In each of the most recent monlhs, approximately 3000 
oH4inc printouts huvc been provided which resulted from approximately 
IU,UUU searches. Approxinuiicly twenty users, of 120 potential users 
access the system simultaneously. Average response lime with twenty 
siinulumeous users is ihrce or four seconds. j 
A parallel service run by NLM on another computer at the Systems 
O Dcvelopmciii Corporation (SDC) is the AIM-TWX seivlce which consists of 
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a reduced rule busa of appruxiniatcly 200.000 ciiations in iiddiiion lo the 
resuurcc ba^e fmni iho llducuiiunal Rcscmch Intuniialkni Cetitcr. On i\ 
trial biisis, ihk service bus been uvaikible rrce to MEDLINE users during 
Scpienibcr 1972. Tbe NLM date base TOXICON and Clicniicul Absiracts 
Service CBAC tapes are availuble through the same network on a 
cinnmcreial basis. In December 1972, Chemical Abstracts Condensates 
tapes will be available to MBDLINK users tor 145.00 per hour, Wilh ouch 
of these parallel services, v^hether available without charge or ai 
connnereial rates, the onus 1^ on the user to learn the diricrcncgs in 
methods of access and of use tor each system. 

Several conslrauils have prevented extroniely wide use of llie 
MEDLINE nelwork. Some eommerciul network time sharing services are 
avuilable ft>r S 10-515 per hour while retrieval services may cost S4S-S50 
per hour ilirough the NLM network. Tapes used in MEDLINE were 
designed for old-rasliiuned butch processing systems and are not really 
tailored for Uie current inlbrmation retrieval systenu 

Problems enctHintercd In libruiy use of' tlie data bases are priniarily 
attiludlnaL Many libraries measure the perlbrniancc ^ of information 
retrieval services with precision and reCEill ratios which do not accurately 
measure additional advantages availuble through the on-line systems as 
opposed to manually operated systems. A second problem is the lack ot 
readiness in libraries to make use ot an un4ine system. The tradition of the 
free libruiy makes acceptance of fees for on-line services difncull fur niosi 
nbruries. 

Dr. McCarii predicted a vast proliferation of on-line infurniatioii 
retrieval systems utilizing data bases on individual conipulers which will 
become avaihible in many subject areas and many geographic areas. The 
NLM and other networks have already laid the grauiidwork for sucli 
expansu-jn. 

In answer to questions frtim workshop pariicipunts Dr. McCarn 
explained that MEDLINE uses the Tymshare network for coniniunicutions 
only. A data deconcenlralor, which is attached to the NLM computer, 
funnels into tliui goinputer connnunications from outlying terminals 
wliich arrive via the Tymshare network. MEDLINE does not uliliza any of 
Tymsharc^s computer resources. The cost of a single search on MEDLINE 
(S5) is considerably less than the cost of a similar search on MEDLARS 
(SS5) which is ilie batch operalcd processed search service also available 
tliruugh the NLM, The user pays for: long distance charges to the nearest 
Tymshare node with a data concentrator; the terminal iocated at his site: 
staff lime required to become (aniiliar with the NLM data base; and 
increased service conimiimcnl to the local user community, No payments 
are made directly to the NLM. Some user institutions, e.g., the College of 
PhyHicians in Pliiludelphia, nnisl charge users additional fees to recover 
cost's of providing acgess to the network* 

New datii bases which will be incorporated into llie systeni will 
ificlude serials catalogs, und additional entries of journal cilutions. 



BASlS-70 



David Penniman describgd ihe BASIS-70 intiifmLilian reii ievuUysteiii 
which is operated by iJip Batlclle Memorial Insiituie in Colunibiis bhio. 
BASrS^70 is an mi-line, interactive system tailored for the user who is nui 
a coinputer expert. Over thirty Hies are available thruugh BASIS^TO 
inciuding litoruturo references, managenieni informuiion systems, social 
systems information and files on materials selection. Clients who have 
contracted for use of the system include: the United States Depurtmeni of 
Transportation; the United States Department of Environmental 
Protection; the United States Departmenl of Defense; the Rrice 
Commission; and the Copper Development Association, if a particular 
sponsor wishes to make iiis data available to others, Battelle Memorial 
Institute will cooperate and assist outsider users to access the data base. 
Commercially available data bases like Chemical Abstracts Condcns-iVes 
will be available on the system in the near future. 

The BASIS-70 system operates on a CDC 6400 using the 
iniercom/scQpe operating system with programs written in Forirmi and 
Compas^^. Terminals operating at 10, 36, and 240 characters per second = 
can be supporied. BASIS-70 will begin using Tynniei in November 1972 to ^ 
make the system available to a widely dispersed set of users on a cost 
effective basis. The service is now available from 9 a.m. until midnight 
each weekday, from 8 a,m, until 5 p.m. on Saturdays and for four hours 
each Sunday, Most terininals accessing the system arc CRT terminals with 
capability for producing hard copy printout. 

BASIS-70, although primarily an information retrieval system, has 
been used as a general computer resource by some sponsors, 

NELINET 

Ronald Miller oiulined the problems faced by the New England 
Libraiy Network (NELINET) and the solutions derived by the network 
during the past few years. NELINET origlnaied in 1967 with tlie support 
of the Council on Library Resources, the advent of the MARC data files, 
and the technical assistance of Inforonics, a computer service bureau for 
libraries operating in Maynard, Massachusetts. NELINET functions 
through an executive committee which represents twenly^seven paril' 
cipatuig members. The New England Board of Higher Education, which is 
an instrunient of six area slates, has veto power over some activities of 
NELINET especially those related to the use of facilities of the Board. 
NELINET has grown Irom six founding state university libraries to include 
iwenty-seven potentially on-line libraries in universities and state agencies. 

Catnlogiiig, one of the most labor intensive activities in libraries, was 
chosen in 1967 as the first area for design of a computer based system. A 
techfiical processing system which produced labels and catalog cards 
ut^illsting paper tapes and butch processing was initiated with the assistance 
of Inforonics. After experifnenting with and abandoning a teletype to 
teletype connection, users beg^n sending paper tapes to a central location 
lor processing. This method continues to be used today. Othei library 
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aciivilies which were designated in the original plan as fuluro coiiipuier 
based activities are still to be incorporaled into any NELINET operating 
sysieni: circulation control; reference services: managemeni inlbrniation 
services; and acquisi linns systems* 

In 1970 NELINET began to investigate whether the Ohio CoHege 
Library Center (OCLC) system could serve the 250 libraries in the 
NELINET area. The decision to begin the investigation rather than to' 
develop a separate nearly Identical system was made alter a preliminary 
evaluation indicated that the goals of the NELINET and the OCLC 
systems were almost the same. At this time, NELINET and OCLC have 
agreed to begin the process of replicating the OCLC operation in the 
Northeast. Inforonics will contintie to provide off-line cataloging services 
to NELINET members until all member institutions huve been 
hicorporated into the OCLC system, A second step in replication will 
consist of transferring OCLC services for New England institutions to a 
NELINET computer, 

Tliirty-three tenninals located at twenty-seven member institutions 
will be connected to OCLC during the first quarter of 1973. Other area 
libraries plan to use the off-line services of the OCLC and still others have 
contributed to NELINET but have not yet made a commitment to 
participate In either on-line or oft^4ine activities, 

NELlNET's locus on higher education may entitle it to preterred rates 
on telephone gommimicalions. Negotiations are now underway regarding 
the availability of preferred rates. Support for administrative expenses are 
provided to NELINET by member institutions, Support for specific 
activities is sought from several soiirces: for transition to networking from 
the federal government; for training new personnel from the federal 
government and from foundations; for conimunicatlons " costs from 
member institutions, from the federal government and from state 
goverrmients; and for research and development from the federal 
government or from foundations. In general NELINET has approached the 
federal government for support of functions which it considers potentially 
national in scope and has asked member institutions to support functions 
whicli provide direct services to those Institutions, 

Some problems faced by NELINET have resulted from u dependence 
upon service biireaus (Inforonics and others svlth which Inforonics has 
subcontracted) for computing resources. The use of pricing algorilhrria 
based on experience with commercial users leads to constantly increasing 
costs with constantly growing data bases, In replicating the OCLC system, 
NELINET will seek to avoid this pitfalL Another major goal of NELINET 
is replicating the OCLC system will be to build into the system a inutual 
dependence of member institutions. In the past, the ease of withdrawal of 
member institutions has caused instability in financial support and in 
provision of services within NELINET. 

The existing agreement between NELINET and OCLC is a three year 
contract which includes a plunned transition to independent operation by 
NELINET. Mr. Miller Ibrecast a requirenieiu of a mininium user 
community of seventy nioniber libraries to niuko rut independent operation 
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by NELINET cost effective. At this lime costs, implememaiion schedules, 
and even the technoiogy of the node are all unstable. However, there is 
consensus, between NELINET and OCLC regarding priorities for 
implementation and no serious problems are foreseen in implementing the 
OCLC system in New England and making the transition to independent 
operation within the three year time limit, 
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Networks for the Social Sciences 



Chairman: Richard Hofferbert, Executive Director 
Interuniversity Consortium for Political Rasearch 
University of Michigan 



James Davi?^. Director 

National Opinion Research Center 

University of Chicago 



Ronald Anderson 
Department of Sociology 



University of Minnesota 



Recorder: Edward J. Schneider 
University of Michigan 



Thig scsHion opened with \he dcsuriptlnn of two organizations, first 
SIGSOC, ilie Special Interest Group for Social and Behavioral Science 
Computing, and then ICPR, the Inieruniversity Consortium for Political 
ReSoarch. 

Ronald Anderson explained tiie nature of SIGSOC and informed the 
workshop of SIGSOC activities, A symposium will be held in June, 1973 
ai Michigan Siaie University: It will t^ocus on a critical evaluation of the 
siaic-or-ihe-art of sucial and behavioral science computing. SIGSOC 
produces a newsletter to disseminate information aniong its 500 members. 
Anderson expressed his hope that SIGSOC could provide the vehicle which 
tfllows social science coniputing types to get together and discuss common 
problenis such m the problenis inherent in networks. 

Richard Hofferbert explained the organization of ICPR, It represents 
a partnership beuvean the Unlversiiy of Michigan and approximately 170 
colleges and universtiies around the world. The object of the partnership is 
to pool resuurces to produce services which could not otherwise be 
arforded by most members. Membersliip in ICPR is by institutions, not 
individuals. Services which the ICPR provides include the Gollection, 
documentation and dissemination of data, a soft%vare package (OSIRIS)^ 
and a training program for social sclentisis in advanced quantitative 
aiuilysls techiiiques. Three archives exist: the Survey Research Archive, the 
Historical Archive, and the Iiiiernaiional Relations Archive, Hofferbert 
explained that merely the existence of these widely used archives have 
raised iho sense within the Political Science and History communities that 
data collected svith public money should be readily available to the 
scholarly conrmuniiy. Vm of archived daiasets has risen exponentially over 
the past five years. 

HojTerbert posed the question **We have an organization which uses 
pefiple to distribute diita by mail, do we reully need a cotnputer network?'' 
Davis and otliers argued thai the thirty day delay which is comnion in a 
system where a user must request data and then wail for a tape in the mail 
is an intolerable delay for many users of social science data. Davis and 
others argued that a network would be instrumental in changing styles of 
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research. For research to bcconio truly iniernciive the dnia archives nnist 
be on-line and available natianally without a substoniial ifnie lag. Some 
argued thai a computer neuvork was a necesBity to avoid duplicalion a( 
efrort. Only, they aigued. with a network. Is one freed from Iniving to 
make copies of data to bring to your local centeV and freed from the 
necessity of rewriting programs every time one ninves from local ion to 
lacation, 

A computer network was seen as faciiitniing the sharing of resources. 
Some noted that before sharing is possible, timers rnusi knosv what exists 
elsewhere. John Kolp described SSDATA. a newsletter published at the 
University of Iowa which disseminutas announcements of recent 
acquisitions by tliirly social science data archives to eight or nine hundred 
users, Ed Glaaser thought that users would also like to know what 
programs are available elsewhere as well as svho else has requested the 
programs. 

Networks were also seen as a method for overconiing a growmg 
resistance on the part of social scientists who ure unhappy because they 
must re-tool whenever they move from installation to installation. A 
network miglU overcome the need to re-learn the tnterface. 

On the second day the workshop was joined by tlie economists. 
George Sadowsky summarized what had gone on in their group the day 
before, Hofferbert noted that the economists had reached more of a 
consensus than the rest of the social scientists. 

Althougli no consensus about a computerized network had been 
reached, there was a common feeling that a range of useful services could 
be provided by such a network. These sorvkes include data storage and 
transmissions analytic capacity, and information retrieval. Wrigley 
suggested that only once we have a network will we be able to create uses 
tor it. Hofferbert suggested that a network might help solve three 
problems. First, it miglit ease the difficulties involved in getting the 
data/programs; and It might increase interactive analysis of the data; 

Several ihcremental steps toward iniplemeiiting networks were sug- 
gestad. Sadowsky suggested an increase In the number of terminal nodes 
on^the ARPA net. If NSF or some Dlher institution was the sponsor of the 
ARPA net it miglit facilitate cooperation with the network. Development 
of an organizational structure such as the ICPR might fagilitote the 
development of methods of monetaiy exchange for support of the 
network- 

A consensus was reached on one item = there Is conlusion among 
social scientists as to what is meant by a network. 
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NETWORK 
DEVELOPMENTS 
AND DATA BASES 



Current Trends in 
Machine-Readable 
Data Bases 



K. Leon Montgomery, Assistant Professor 
Interdisciplinary Doctoral Program in Inforniation Science 
University of Pittsburgh 



In the pnU decLide ihe use oi the phrase 'iriaehine^readable data base'' 
has often referred in particular files such as the Chemical Abstracts 
Services Condensates file. A somewhat broader use of the phrase seems to 
be emerging ill this decade. This article briefly reviews the trends that Seem 
to have developed and nttempls to summarize data bases in relation to 
today's criUcal issues in information networks. 

NATIONALLY AVAILABLE DATA BASES 

Perhaps mo^t attention has been given to nationally distributed data 
bases. Available from governmental, commercial, and professional society 
sources, these machine-readable data bases have usually been distributed 
on mngnetic tapes. Aii important survey of scientific-technical tape 
services was published in 1970 by the American Institute of Physics 
fAIP)J This survey reported a directory of the ten current Information 
sources utilizing magnolic tapes, A orie^page summary including the data 
base characteristics, frequency of tape issue, average number of source 
items cited per tape, subscription cost or leasing datalls, software 
availability, type of in-house service offerBd, and publications produced 
Ironi iliis data base by the originator was prepared for each tape service, 
The fifty tape services included in this survey were primarily commercial 
and professlonat society sources, 

In addition to the cost of the original service^ three issues are 
considered in relating data bases to information networks. These are data 
base growth trends, geographical distribution of data base producers, and 
data base overlap. From a geographical distribution point of vlew^ the tape 
services from the AIP survey are concenirated in New York (15), Ohio 
(13), Pennsylvania (4). and Muryland (4), Again, it should be noted that a 
number of governmental information sources were not included In this 
survey. From a subject iiiatter point of view, chemistry was the 
predominant subject in twelve tape services, and engineering in seven. 
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A broader ongoing survey h repcirted in the Direcftin^ of 
Computerizgi! Inft^nmtU)}} in Science and TcchnoloMy^ wfiich_ begun in 
1968= This dimctiiry atienipu to create nii inHiriuneni tor the 
announcement, description, indexing, and disseniiniitlon of cumputeri?:ed 
information collcciinn^. It atieinpts Xo incUide all known cajleutitHiK wfiich 
niiglit be of interest and value to the science and engineering coninuinity 
and which exiHt either solely in machine-readable cuuipuicr Ibrni or 
simuhaneously in cumputer and traditional bibhographic ibrnis, 
Approxiniately three hundred such collections are described in the current 
direclory. Figure 1 illustrates ihe geagrapliical distribution of fhe^e 
infortnation sources, 

Anoihar important directory is being prepared for data bases In the 
social and behavioral sciences,^ This directory is n campilaiion of 
information about the existence ot, and user access to data bases In social 
and behavioral sciences liiroughout the v/iirkh Data base as used in tiiis 
directory Is not limited to machine-raadable data bases. It is scheduled for 
publication by Science Associates/Internationah 

GROWTH TRENDS IN MACHINE READABLE DATA BASES 

It is important to comprehend the magnitude of periodieaL 
document, and book productiun by the world's publishers, Ulricfrs 
International Periodical Director' lists over 12,000 titles and estimates 
world-wide magazine publication at 60,000 to 100,000 titles. Approx- 
imately 16,000 of these are published in the United States, It has been 
estimated that there are approximately 2,000,000 articles pubhshed each 
year relevant to science and technology. 

To provide some insight on the control of the scientific and lechnical 
periodical literature I have chosen to discuss specifically two major 
information sources utilizing machine-readable data bases. These are 
Chemical Abstracts Services Condo^^^ates tape files and the Engineering 
Index-Compendex tape flies, 

In 1970 the Condensates tape file contained 276,000 articles. In 1971 
It contained 308,000. It is estimated that it will contain 340,000 in 1972 
and 360,000 in 1973. This source alone then Is providing machina-raadable 
access to approximately 18% of the periodical literature of interest to the 
sciantinc and teehnical community. The percentage of English iang\mge 
periodical litarature is, of course, much liifher. 

The En^neering Index-Compendax Hh" has produced access to 44,000 
articles in 1969, 58,000 in 1970, and an estimated 85,000 in 1972, 
Althou^ this amounts to lass than 5% of the world's production of 
articlaSi it is again much higher in terms of the English language articles. 

Biological Abstracts provides machine-readable access to approx- 
imately 2S0s000 articles per year. Summing iha coverage provided by 
these three servicas, it can be seen that a large portion of the scientific and 
technical articles can be accessad through these machine-readable tape 
services. Thus, a continuation of these and similar efforts can provide in 
time machine -raadabla access to most of tlie woJd's scientific and 
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technical perknllcal literiiture. Other subject areas are behig slimuhiicd to 
' provide similar access, but \c%^ tiptimistic predictians can be nutde at this 
lime* 

UNESCO has cumpiled the roUowing eHtiiimte, which U reported in 
77w Bawker Annual/^ of world book production over the past few ycar^i — 
285,000 in 1955, 364,000 in 1460, 450,000 in 1965. and 475X)00 in 
1970, The Library of Congress roeolves approxiniately 400,000 books and 
pamphlets per year.^ Of these, approximately 70,000 per year can be 
accessed through the Mocliine-Reudable Catalog (MARC) iape, Coverage 
has been limited to Hnglish language materinl^ in the past. However, work 
now in progress at the Library of Congress promises to remove this 
limitation, Other nations arc cuuperEiling In this eflari as welh Thus, the 
percentage of books and pamplilets being made agcessible via 
machine-readabla tapes within the next decade should become a significant 
portion of the world production. 

PROBLEM AREAS IN MACHINE READABLE DATA BASES 

There are serious problems conrroniing these efforts hovvever, A 
number of these were enumerated in the 1969 SATCOM report/' The 
problems of overlap among nnijor abstracting and indexing services and 
cooperotive efforts among theBe services are focused on here. Figure 2 
illustrates the overlap among Chemical Abstracts Services and seven other 
major services. These data are quoted trotn the SATCOM report,^ 

Duplicate coverage among these sci'vices appaars to ba wasteful effort 
inhibiting yet tnore comprehensive coverage or improved operational 
characteristics. Some of the Iuc*ors militating .against extensive 
cooperation and coordination have been listed in the SATCOM report as: 

L Basic conllicts in the goals, incentives, and constraints which 
influence the various producing organizations, 

2. Fair trade, antitrust, and other legislative acts which can inhibit 
cooperative efforts to apportion coverage or to reach agreement 
on pricing poHcies, 

3. Lack of the incentives or resources necessary to effect 
cooperative arrangements. 

4. Inertia or pride in service traditions^ which inhibit the 
discontinuation or merging of services, 

It seems probable that some degree of overlap v^ill continue into the 
future but tliat the scope of coverage will also continue to widen. Perhaps 
it svUl be left to the user community to cope with these and othar 
technical problams such as differing tape fomiats. Martha Williams^ for 
example, discusses the approach taken by the Illinois Institute of 
Technolo^ in operating a r ;>mputerized retrievel system for searching a 
variety of data bases.® This institution is but one of several concerned with 
' ' this type of problam. The University of Georgia, for eMmfiie, has been 
involved in similar activities for a number of years, 
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DATA BASE MANAGEMENT 



Flexibility of access is pcrhups the tnost pressing pr()b!eiii in deitling 
with daui bases. They are cosily to produce and hence arc n valuable 
resource. Modern coniputer networks will provide a nuijor niechnnisni for 
accessing these datu ba^es by many users. 

In his recent article Shubcrt^ enumerates the tliree elemenis ot^i data 
buse ai seen tVom a data base management poini ol' view. These are: 
physical storage structure, data and control intbrnuition contained wltliin 
a data base, and logical relationships among data stored within the duia 
base. He provides in lliis article n brjeF overview of some of the detailed 
terminology and definitions esiobh!s|ied by the Committee on Data 
Systems Languages (CODASYL) Data Biise Task Groups "This group has 
attempied to specify an approach for future data base nmnagement 
systems. The present issue is whether lo accept the recommendations 
provided by CODASYL. 

A detailed review of the data base managenient Issue is provided in a 
recent issue of the EDP Analyzer,* ^ In this article, data base management 
is viewed as the following iroup of aciivities: 

• Storing and retrieving records in a data base, 

• Inserting, deleting, and modifying records in a data base; 

• Protegting data by denying access to unauthorised persons. 

• Guarding the data against ervors and system malfimctlons. 

• Provldhig for error recovery. 

• "'Cleaning up'^ the data base after numerous insertions and 
deletions have occurred. 

Most of these aciivites can be software oriented. 

In their April 1971 report, the CODASYL Data Base Tusk Group 
proposed the following main features for a data base management system. 

• A data descriptive language for detlning a data base. This language 
is dependent of any programming language, 

• COBOL data descriptive language for interfacing data bases 
with COBOL programs. 

• A COBOL data manipulative language for storing, retrieving, 
inserting, dalating, etc. of records in u data base. 

The daiails of the proposed languages are beyund the scope of this article, 
but the debate over data base management has been superbly sumniarized 
in the EDP Analyzer article cited. 

The importance of the datii base managem.ent problem is perhaps best 
higliliglited in the regent National Academy of Sciences' report on 
Libraries and Infonnatian Tecfmalogy = .4 National System Challenges^ 
One of the flndmgs on which altention is Ibcused is quoted as follows: 

The prirnary bar to development of national level coniputer based 
library and information system is no longer basically a technology 
feasibility problenu Rather it is the combination of complex 
institutional and organizationa] human-related problems and the 
inadequate economic/value system associated with these activities. 
Data bases and data base managament problems seem to be at the heart of 



I'm '"""^ instilutional and urganiy.utiunal humun-related problems. 
l-DLJCOM ucriainly providuH a suil;ihle forum for the consideration of such 
coniplcx issues. 



Insiiiiik-iti I'liysiL.. l''7ui. Kt-p.,M N AMMO 7U.?. ■^"i--ri.4n 

/hc/i„wk,-r Amrtiil uj LUmn- uml ii,n>k Traik inummUm I'm (N^w York: R,R. IJowke-. 

' .-I'l'/iw/ WtyJ-'ff ij;- the Uhrarijn uj . v.v, /-Wr . ... /.Viv.// >Vaf /-^fi//,;!. W /y?/ 

<\V|(i,timjifnn.lJ.(',; I ihmrv nfC-onm.v ..>7^j * " ■ - 

" C>"";;"»;^w,v.. ..1 AWm.../ /^,.v..,m™A/.fr.,^ 

/iir// (Uiistiiiijiiiui, 13. C S:itioniil Aciduinv of S.;ien^es l^yj 

^^'/JIIS!,/??? ^''">';i'f^f^>'>^ ■> unU Rucom,,,,mhnom 

J, r fis s, fun< „ (Wushingrnn, D, C .: Niiilunul Ac;ideinv .WS^iciiycs. l^iGgj, p i46 

7™^ stir" " W .^cll'J^S 

Klchard 1^ Schuben. "Basic ru„«pis in Data llas^ MuiiaBumcnt." /Jfl/^.»«to.,. July l')72. p. 

'^aM^^i'M'' 

"Thij iJebaii- un Daia Hj-.c Miinnvyini-iH.'' /i7)/^l»a/vJi?A Vol. 10, Na, 3. March 197:. p. l-ifi. 

lAlmm^ ami Infimimhm Tvclu-nhxy; A Saiinnal Svsfem Challaisf (m^umon DC- 
National At'adymy ill Swknees, 1072). 



NSF Network Initiative 



ERIC 



D, Aufenkamp, Office of Conipuiiim ActivitieH 
Nalional Science Foundatio 

The cuncepl of a Nutiunul Science Compuier Network vvns advunccd 
Lit Ihe LiPLlCOM Spring Conf^rijnceJ Such a nut work, it was arguech could 
provide its users witli access to compiiting faciUiies, infonnuiion ^iystcnis, 
ciulu bunks and other computer-based re^^uurces withoui regard to 
geographical consideralions. The impHcalion^i for resource sharing in 
reseat^gh and education, would, indeed, be tar-reaching. From a single 
point of access to the Network, a user wi)uld have avaihible - Hlerally at 
his tlngertip^ = a vast array of resources and services. The possibiUty of a 
much eloser coupUng of computing and inforniation sysienis would open 
naw worlds fur both the conduct of research and the timely dissemination 
of its findings. 

In July, a Foundation brochure^ set forih a program designed to 
undertake exploration and evaluation of the many dimensions and facets 
of the resource-sharing potential of a nationwide computer network. This 
program is being mguntad jointly by the Office of Science Information 
Service and the Office of Computing Activities and lias as ils objective the 
providing of specific inrtHniatJon as to concept and t'casibility at a 
National Science Computer Netsvork. 

Such a network in terms of support for research and education is 
much more ¥ question of people and resourced Uiun it is one ofcomputer 
comniunlcutions. Thus, it must be stressed at the outset that this program 
is, for the most pan, complementary to the technology. The Foundation is 
not proposing to implement and operate a major computer com- 
munications n^'twork. The technology has been advanced to the puinl 
where feusibihly of a national network of computing resources, 
transparent of the user, is no longer an issue. Today it might be 
implemented with land lines, lumorrow with satellite^based commu- 
nications. But, a great many problems remain to be resolved of how 
mstitutions as well an individual researchers and instructors could avail 
themselves of network resources in the current complex coinputing and 
science Information milieu, These problems, as it is well-known, are not 
necessarily technical in origin although clearly the technojogy plays a key 
role; they are ore = ni^ailonat, political and economic. This Foundation 
initiative is addressing these and related problem areas. 

To illustrate by example, it miglit be interesting to speculate on die 
ext^nl to which anticipated savings in institutional computing 
expenditures would prompt an institution to reduce lis campus tacilifies in 
favor of network services? Would 10 per cent be sufficierit? Perhaps nou 
Would 20 per cent sufnce? Possibly, But how would a decision be 
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reuched? Muni uf the discussinn one hours $Qmm lo be concerned with how 
(o get un a network, What happens if iin insiitution chouses to withdraw 
froih a network or can no longer niakc its resources available, purticuhirly 
if lucrs ebewliere have becunie dgpendent un these laciHties fur speciiil 
systems or daUi? What inipaet would tliere be if an insiitutiDn that has 
been providing uuisidc services to prodiiCk needed inconie to maintain 
fadhties lucally, loses this work to a "eompciitur'' in llie niurketphice of a 
public network? 

There is no need lo belabor ihe^e quesUon^. The point is that while 
the technology afturds us with li new dimension to improving the sharing 
of resources, this iniprovemcnt is nut nued autoniuU-jally wilh ihe 
advent ot^ the advanced leghnology. We hope lo auUrCKs li: many 
organiicationaL political and econQniic issues in a way that the 
technological advances in computer networking can be exploited to the 
fullest extent possible. 

The Series of General Working Seminars on a National Science 
Computer Nelsvork^^ to be conducted by EDUCOM is indicative of the 
thrust uf the Network initiative. It is vital to gain tlie active panicipaiion 
ot all who might have hidividual or institutional interests \n exploring ihe 
resource-sliaring potential of a national neiwork. This series of seminars is 
but one step in developing a structure lor a continuing dialog to assist in 
gauging the comtnunity's sense of direction, interests and requirements. 
Clearly, iliere svili have to be many more in the montiis and years to come 
to address specific issues raised. 

The Foundation brochure delhieates the scope and objectives of the 
Network thrust. The approach is one of undertaking a comprehensive and 
interrelated set of research project activities lo uddrcss the relevant 
problem areu. How one addresses the issues related to utilizing a national 
network is cruciaL We have already argued that one sliould not assume a 
'*solution'' = in terms of a specific network technology before the user 
cluiracteristlcs and needs are knusvn. We woidd also argue that it would 
seem unHkely that questions of network management or resource sharing 
could be addressed on the basis of examining two or three potential 
network nodes in a way that would permit meaningful extrapolation to 
the national scene/ It would also seem especially important, in order to 
make an> project experiences as useful as possible, to avoid creating 
ariifieial environments which would have a marked impact on the validity 
, of any observations ma le, 

The network brochure suggests that a trial National Network would 
be integral to these activities in the nature of a test vehicle. To the 
participants in the trial Netwurk the experience should be ''real" to permit 
meaningrul observutions to be made. To the rest of the world, however, it 
should ■ be in the nuiure of a well cunceived and iunctionlng 
demonstration. The immediate challenge can be viewed as that of 
fbrmulating this comprehensive and interrelated set of project activities to ' 
explore fully the resource^sharing potsniial of a National Science 
Computer Network, These project activities must incorporute a rich and 
whole hearted collaboration of institutions and individuals and, in effect, 
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they consiliuie the proppsed trial Network. They must be structured to 
permli a thorough and convincing evuhiaiion of the experiences from a 
rnultifacelod perspective to establish the boundaries of this upproacli to 
resource sharing. Clearly it is un exceedingly coinplcx undertaking. It will 
not come to pass merely because of a Foundation announcement. If the 
undertaking is successful it will be so because of a combination of etibrls 
on the part of many. This, then is the challenge that confronts us here 
today. 



' Phwcediiip of HDUCQM Cunls?rence: Networks kn ihglier EJayaU«Jn, tDUCUM, Apnl 

' NSI' 72'jh; hxpinnJed REjSQjrtli Pfcjyrarii Relative tOii NaiiiifSiil Suteiicc Cnnipuigr Nuiwnrk, 
* See ijniu)uni-i^nie[ii of A Serit?^ oi Getiorai Working Suiniiu$rH uii u Nutjoiuil Science Conipiiicr 
Neiwurk issued, by liDUC'OM, Sapiember 1 07:. 



An Ovprview of 
The Merit ('computer Network 

Berfrajn Herzog, Direclor 
MERIT Computer Network Project 

Let nie nmke only a tow roniorks to give yui! some backgroiind nhmt 
the MERIT Cuinputcr Netwrirk. rnmpured lo others I have the iidvantnge 
thai ymi came to the netwDik, We I'avc arranged scvenii denioiistmiioiis to 
'ci the Network (ell its own story. 

The Michigan veinure Inlu nelwcM'lsing began in M)fifi wliun 
■ rcprcsenialiv^', from the three large instiiuiions met to diseuhs the 
prospeets for rurhiing a netsvork. The Stale Legislature supported these 
act ions by appropriating funds. T hese funds were provided subject to the 
condition tliat matching funds be obtained. Tlie National Science 
Foundation provided the matching funds and a project was launched Inly 
1969. 

Today, just over three years hiter, the network is operate To reach 
this point, wo spent the first year getting to know each other betier. This 
phase was aided considerably by the interest and innuence of the principal 
administrative representatives of the universities, Drs. Hubbard, Muelder 
and Srnit!i. I can only reiterate Vice President Smith's comments noting 
the favorable evolution of our cooperatiQn fn-in the early days to the 
present days of very frank diaiogues. 

During the first year the specifications for equipment and software 
were renned. Negotiations to purchase or baild equlpmenl follosved. Later 
In that year these matters were resolved, software developments began, 
followed by frustrating delays until the equipment was installed permitting 
the first network testing. Thus by December' 197} wo had what engineers, 
system programmers and project directors call a network. By April 1972 
we had what users might call a working network of just two nodes. 
Happily, Just ifi time for this meeting \ve iiave the complete network in 
operation. 

How did we organize ourselves to g. to this point? The central 
network staff location of Ann Ar^or was selected largely due to my 
personal affiliation as professor at the University of Michigan. An integral 
part of the project is the set of groups of system prograitimcrs loaned by 
the participating computing centers'. 

In addition three associate directors are appointed by the universities, 
one at each university. Their primary involvement is not in building the 
network. They look ahead to address questions rolutlhg to how the 
network will be used and who will disseminate inforniaiion. They have 
worked hard to find answers to these important issues. 

Further detalJs about the network will be offered in the workshops, 
Eric Aupperli' will present a description of the network and show how it 
can be used. Anothar workshop: will discuss the mechanisms for 
exchanging money between universities to pay for computer resources 
exchanged. Karl Zinn, one of the associate directors will lead a discussion 



on user prob|e?iis. 

May 1 tak^ u couple of mumenls to leave li few thouglits abuui 
networks with you. What a neiwork is becumeH even clearer us one builds 
one. Still we have clitYiculty describing the network, and more ifnporiant 
its behavior, to visilors. Frequently we must start with a demon^irutlun ot' 
one of the iline-shuring systems to serve us a basis fi)r the nelwurk 
deniunslratiuns. Please do take the opportunity lo see these 
demonstratiQns; I think you will ilnd them Uluminathig. They show how 
to access the network for general coniputing, the use oi' data base, and 
process to process demonstration. 

This last Is a difficult, interesting but most chalicnglng use ot 
neiworking. Process to process ctnnmunicutlon occurs when a progruni 
resident in one computer talks to a program In another uomputer. The 
auihorship of these programs is not Important. The quahty of autharship 
is a factor. We will demunsirate how a process in computer A can talk to a 
process in computer B, One may extrapolate from this lliul the richness of 
the process in computer A and the richness of tha process in computer B 
depends upon the available resources and how well a user known to use 
them. In other words: as one wishes to use the resources of com])uters in a 
network today, so you must know th© detailed mechanisms to access those 
resources. Simply, if you want to use a CDC machine, you had better 
know its operating system protocols or how to gel at those resources. Were 
I to stale anything else, I would be deceiving you. Obviously one would 
like it Qtherwlse. 

Time is running short. Permit us to tell you more about the MERIT 
Compuier Network ut the workshops^ demonstrations, and at coffee 
breaks. Thank you. 



Science Information in a Changing World 



Edward C. Weiss, Office of Science Information Service 
National Science Foundatinn 

This preseniution will cover several of tlie major thrusts of the total 
OS!S prognini with cniphasis on suppurt for networking Liiid resource 
shLiring in the university comniunity. Both our research and university 
systoms programs are highly dependent upon iietworking as a means for 
the accomplishment of their various goals and objectivis. !n fact, 
networking will pruvidc an important interfage between these iwo 
progrums by way of redijcing the lag-time In the introduction of new 
techniques and methodologies to existing and future systems. 

In the I960's OSIS supported both the research and development 
which led lo the exisiiiig first generation information systems. Networking 
is the cuhninatlon of these efforts. At the sume time it opens the door to 
ihe (echnolDgy of the 1970's by providing a real world environment for 
the identincalion of new probiems and the validation of their solutions. 

As many of yuu are aware, OSIS has been supporting system 
devolopmeiit efforts which are primarily based in the scientinc 
professional societies and the university sector, The society-based systems 
produce 'the infoririation bank (i.e., abstracts and indexes of the world's 
scientific literaiure) and supply tapes recording its content. The 
university-centered systoms provide the distribution outlets to the user 
conununity. 

The Liniversily.centcred information systems have had substantial 
coinputcr facilities, monetary resources, and interested faculty and staff 
available to pernn't the development of such projects, They have also made 
significant dollar investnients in tlie projects during the course of their 
development, the university administration, in every case, is committed to 
prnviding the necessary funds for the long-ierm operation of the system 
past the period of NSF support for the development effort. Buf not all 
universities and colleges have comparable resources,- nor is it reasonable to 
e.xpoct the NSF to fund the dgvelopment of such systems at every 
insiitution of higher learning in the country. Other mea/? : 1;, ;!-%-^. 
be found to provide these resources to the faculti . nr^u !:>\: , f 
institutions svhich presently lack adequate access to i.hj:,; r.:,/ivc 
literature sources, 

Our experience with the support of univcrsity-ceiiieiv'ii ^i-jonce 
information systems over the past several years has indifated that they 
;• rapidly expand to service regional areas. In this way, the faculty, research 
; staff, and graduati students -of smaller institutions are provided access to 
I the same scientific and technical literature as their colleafues at the larger 
j universities. But more importantly, -the future will see a strong imphasls 



on networking which will Incorparuie such regiuiial cenien as mujur 
nodes. Mnreover, the costs Lissaciaied with systein devc!op^ii.*ni and 
opcruiion nfc rapidly nuikiiig it cleur that such acHvillcs vvUl bjconie on 
ecunoniic noces^sity in iUq iuline. Much vvurk reinuin^ io be dune lu foster 
these types of cooperuUve arrangenients, but tnuuh has already been 
LicconipMshed. Tlie opportunity to inierface OSIS^supporled infortiiation 
systenis with OCA-siipportcd regiunal conrputinp networks has been a 
major factor. The nocomiy for Hbrary/infnrniatiun syslcin interlacing in 
order to solve the problem of documeni delivery ha^ also accelerated the 
procosLi= 

The problems which will po^e the major obstacles tc^ successful efforts 
in nciworking of inlurniaiion resources are not judged to be primarily 
technical in nature. The areas which require immediate aitenlion and 
svhere it is intended iluit initial support l3e focused are eoncerned with 
ad mi nisi rati on, user requirements, econamics, and legal matters. For 
example, the optimum mechanism for the administration of a network 
wliich may consi.st of a loose consoriiurii of univershies cannot at this time 
be spegined svith any degree of precision. When this probletii is 
compounded by the factors of geographic dispersion and regional interests 
on a nationwide ba^is. the ramifications of this concern only begin to 
emerge. 

Thus, the communication system of science and technology is a 
melange of procedures, media, production techniques, services^ centers, 
and people. The system has evolved by way of necessity and expediency, 
and in its current stage of development exhibits many different types and 
levels of complex interactions. Many services and institutions, aside from 
the university -centered hi formation systems, are operational at the present 
time, and these will also function as nodes in svhatever network will 
evolve. Such a .letwork undoubtedly will be eyoluiionary, in the sense that 
it will develop ^ as circumstances permit, rather than baing systems 
engineered a pnon\ The present resources in operational camponents of 
the network represent ati investment too large to scrap in favor of en 
optimal design even if it were possible to design the optimal network. 
Because of this, it becomes necessary to plan a course of action flexible 
enough to accomtiiodate different strengths and relationships aniong the 
existing nodes which include the tape suppliers and publishers, as well as 
the distribution centers and libraries. 

UNIVERSITY CENTERED INFORMATION SYSTEMS 

We have been supporting the development of multi-disciplinary, 
literature-search systenis at six institutions — Lehigh, Georgia, Pittsburglij 
Ohio State^ Stanford^ and UCLA, Lehigh, Georgia^ and Stanford have now 
received final funding. 

We have also supported the development of two specialized 
information systems: the Treaty Inforniation; Center at tlie University of 
Washington, and the Arid Lands Information Cenier at the University of 
Arizona. A] thou gli these are also located at univarsities, their purpose is 



entirely Uifferent from tlie six }u^i discussed. Their purposi: is to 
accuniiilaie all informaiion in a specific field, regardless uf its typo, 
discipline origin, or form and to provide u conipreh^nsive cr3mpuiefi/=^-d 
rererence service Ui reseurch wcirkers in tlial field svherever the)' may be 
located - on canipuSs tliroiigliLHit tho naiionj or even in anolhcr country. 

Objectives 

The objectives of this program, which were fornnihitcd as early as 
1968, derive from the fact that the main Iocuh of the overall research 
support functions of the Foundation is located lii the university 
environmenf . Thus, our intmecJwte objectives are threefold. 

First, it is necessaiy to enliance the dissemination of information 
among academic research scientists and the graduate students they are 
training to becQme the scientists o( the future. 

Second, it is necessary to establish campus-based terminals to accept 
the end products of the discipHne-oriented systems based in the 
professional sucietiei, as well as those from federally-based systems and 
commercial suppliers. 

Third, it Is necessary to support the development of major nodes for 
an emerging national science information systenL 

The ultimata objective is to support the development of informaiion 
systems which will be mucll mure higlily interactive with the research 
process than the first generation systems whose development we are 
currently supporting. Such systems will eventually expand the function of 
information retrieval to t^orm the basis for true science conimunication 
systems of tlie future. As such, they will combine th6 elements of 
information retrieval, data reduction and manipulation, and comrnu- 
iiication. 

However^ the role of the Foundation has been greatly expanded since 
this program was initiated in 1968. It is no longer solely concerned with 
the support of basic research in the academic environment^ although this 
indeed remains the primary emphasis. But obviously such programs as 
RANN and the newly announced ^ Research incentives and Technology 
Assessment programs portend, perhaps, an even more expanded scope for 
the future. 

Such changes are in recognition of the fact that there has been a shift 
in national priorities which calls upon science and technology to aid in the 
solution Qf major problams which confront our society. Thus, we must 
now begin to include aiinong the objectives of the •university-centered 
information systems program, as well as our efforts in networking, and the 
Research Program, of which I will speak shortly, a focus on the 
Information transfer linkage between science and society, utilizing to the 
maximum the potential provided by the rapidly emerging communications 
tachnolo©^. 
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We arc iiKiking sonic subsiantinl clumgos in rcgurtJ to tlic iuiure 
support of multl'disciplinui'N', liicraiurc-HeLirch systcins, Wc, of course, 
inieitd to ineLM our coniiniiiiHMils to llic throe IMllsburgh, UCLA, nnti 
Ohio Suite - which still require further funding. But in the future, sve will 
explore some new dhcLiion.s, The existing systonis nil used different 
upproaches, custom- fit ted to llie speciric reqitirciticnts of their own 
aciHlemic conirnunitics. huch has been succcsstul in its osvn way, but nune 
was purposefully designed fur widespread transferability, llencolbrth, 
working witli other universities, wc plan to empliuslzc the prototype mteni 
that is. ihc development id'systetns or coniponenis ns basic tnodels or 
piiticrns tluii ean be adtipted or adapted by any university svisliing to do 
so, wliiiout FLHlenil subveiiiiun being an essential. 

We also intend to broaden the base of sueh aciivilies to include all 
aspects of ihe informaiiiin^transfcr process on tlic universily eanipus. The 
compuierized seienue lidbrnuitlon systems enhunce the alerting and 
retrieval functions, but there remains the need to improve die ducument 
delivery systcrn in order to conipleie the sei-vlce. University libnirics are 
tiiday facing critical funelinnul and eoonomiu problems in meeting tlie 
demands fur traditional reference materials, To help relieve these 
problems, wc pUin to extend our support to sucli efforts as iinproved 
documoni delivci-y methods and other library operating and nianagetneni 
requirements. With such Improvements, libraries will be able to iniegratc 
the computerized search systems and function as "knowledge service 
centers" within the constraints imposed by existing first generation 
teclmology. 

l-urther, it should be noted that the techniques developed by 
university libraries arc largely Iransferable to public, private, and industry 
libraries. The universily library communiiy expects to eKlcnd its 
resource-sharing capablliiy with the non-academic library community. 
Thus, our support proinises substantial benctns to the total United Slates 
library community. 

In regard to the future aspects of our support for specialized 
information systems such as the Treaty and Arid Lands Centers, ws intend 
to limit our support, by concentrating on a few areas that evidence higli 
priority in the viesv of the research community and the Foundation, and 
svhlch are outside the scope of other Governnient Agencies and beyond 
the interest of commercial organi/sutions. 

Recent Developments 

The Environmental Protection Agency (EPA) has recently announced 
a program of cooperation with science information centers developed 
undcr OSlS grants. This cooperative agreement was undertaken with the 
firni conviction tliat existing systems and services should be used whenever 
possible, rather than generating new ones. 

Under this program, the information centers of three universities will 

o 

ERIC 



he ciinrdiiuiled for HPA use, Uhigh Uriivemty \ms been selecfed lu 
provide undine services, ihe Universily of Gunrgiu wdl be responHlble fur 
hatch lini! relrospeclive services, and Ohio State UnivcrHily will produce 
seleclcd SDI searches tin a inal basis. This proprani will pertnir KPA iiKcrs 
hJ have uceus>, lu iwer J5 data l)a^es. while deiernilning unuge requireincnts 
of the various tileH and ^<erv^ees. These data bases huliide those in ihe 
iraditional scieniiric disciplines and enpinecrlng, as well as environnienial 
tapes supplied by KPA which cover such area^ as water resources, air 
pullution, md solid waste disposal, 

This arraiigcmeni will serve u network of ^ome 40 HPA libraries and 
inlumiiition cenicrs. with the Library at KPA^s National Hnvironnicnial 
Research Cenier in Cincinnati, Ohio, desiynaled as liccqs^ poini to (ho 
inturniuuon centers, liveniualiy this neiwork will be expanded and liPA 
has already held discussions with SUnifbrd University In regard to 
providinji services in the San Francisco region. 

As a result of this HPA action, the National Oceanic Atmospheric 
AdniinistraiioH (NOAA) has approached Lehigh University toward 
esiabUshing a inelhod of indexing or biblroyraphk cunirol Ibr the mass of 
raw data now being collecled via reiuuie sensors in the arniospheric and 
ocean scieticcs. 

This is aii iinportunt first step, but the full impact cannot be reali?:ed 
until one recogniMs tlie type of snowbuMing eflcci wfilch nnisi inevitably 
follow. Tfiese data are not being collected as an end but rather as a means 
ibr new rcHearch, They will be nianipulated to produce new 
understandings which will eventuate in new data und reports. We are now 
conrronted by a situation which, by virtue of its sheer niagnilude is 
qualitativoly dlflerent from the inforniation explasion as we have come to 
know it. It liierally poses the question of what to do when even 
the capacity of a trillion bit storage device is exceeded. We hope to act 
belbre our vision once again becomes hindsight. 

THE RESEARCH PROGRAM 

In the nice of the proliforaiion of scientinc inforniaiiun cotnbined 
with the cessation of almost all other Govcrnmen^supported Information 
research and urged on by the rapid advances in computer technology, the 
Research Progratii is confronted by a two-fold challenge: (1) to develop 
the basic technical knowledge neccssaiy to build more efTective 
inforniation and data relrieval systenis ihun those currently envisioned; (2) 
to extend our fundamental understanding of the information-trarisfer 
process. 

Directives 

In order to meei this challenge, the objectives of the Research 
Prograni arc sumniarized under two major categories. The firm objective is 
^ aimed . supplying es.ntia, knowledge. n.thodo.o,ies, and 
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ieulini(|ucs iti tnuilitaic un-goiny sysieiii devekspniuitt elTnrlH, The sl^coiicI 
objeciive in U) priJVidc iho theinclicui rrumework on wliiLjh tuiuie 
clcvolopiiienls will depeiiLl, 

Progrii 111 I 111 p iiie n Ui Uo ii 

111 ()idcr U) iinplcmcni tliuse cibjcctivcs. wc mo pmpnsing :i progriirn nf' 
le^eaicli which will cover ilic broud speciruni of liciivilicH ninging ncum 
busic reHearcli tlutuigli appliad studios und pilcH deniniisiraliun niudeLs. 
These caicgtuics are delineated as follows: 

Uiidcr Funtlanivnfal Rvsearch wc urc considcjing siicli things as: 

Thcoieiical Studies 

CoinnuinicaticMis I- ul terns 

hiibrniatliin Flow 

Policy Studies 

Beliavit)ral Sliidies 
\}x\6q\ Applied Rosmrch we have listed such areas as: 

Quality Control 

RcquircniontK Aiinjyses 

User Studies 

L n r ge- 1^" i 1 e M a 1 1 age n i cm 

Retrieval Strategies 

Library Functions 

Evalualion Measures 

Systems ModeHng 

Resource AllocationH 

Managemeru Studies 

Data Munipidalion 
Under TGchnolo^^ Applications we foresee .support for projecis 
dealing with: 

Micrographics 

Pilot Demonstrations 

Systenis Configu rations 

Terniinal and Display Devices 

Mass Storage Devices 

Program Definition 

We have recently begun to define a thrust and direction aimed at the 
integration of these various categories toward a specific goal. There is an 
increasing recognition and awareness that the rgsearch and development 
efforts of the I960's have yieided a first generation technology which is 
primarily focused on the application of computer technology to existing 
practices and procedures. Such a statenient is not intended in the 
pejorative sense. These efforts which will culminate in neiworking were an 
essential first step. 

But now that we have achieved our current vantage point, a critical 
examination reveals that we arc still manipulating a document bound 
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system whicli \m persisted since the invention of the wntton synibol We 
must 1U5W begin to examine ihe pdssihilities of an informatinn or 
knowledge iriinsicr systetn as tjpposcd to a docnnient iransibr Hysiem. 

In our iniiiul ihinkinp, iliis seems imply llie need for a 
rouxaniination of the way in which scienilllc and technical inrornniliun is 
packaiied. stored, and accessed with a special emphasis on the real desires 
and requlrenients of llie user. Further, in line with the expanded seo|5e of 
the f-oundation, we must begin lo focus on the needs of vnriium chisses of 
users. First, of cnurse, is the cstahlislied researcher who has been the 
prmiary recipiont ot our past concerns. Second, are ihc students who will 
^eivc the naluin in various cupueilies in the future. Third, is the class of 
praelitu)ners who ruma from engineers through city plarmers and social 
workers. The lourlh class consists of decision makers of various 
persuasions such as legislators at the Federal, state, and local levels -is well 
as managers in industry and those responsible for the administration of 
other typos of institutions. Finally, the time is last apprnaching when the 
average citi/en wdl also need access to such infcjrniation in the" course oi' 
his daily pursuits as consumer, voter, etc. 

The ijiiplications of the above in terms of the future role of 
mlormaiion spccialisls nt both the scicnrisi and technician levels are 
enormous. Whole new curricula will have to be developed in order to 
develop the skdls and insights necessary to perform the subtle correlations 
and transductions on the Input material to produce the kinds of autputs 
which will be required. - r 

Each of these points merits a more elaborate and detailed discussion 
which time does not permit. My opening remarks dealt with the 
networkmg etlorls which we are beginning to explore jointly with OCA 
The goals which I have outlined fur the Reseaicli Program will be 
dependent upon breakthrcuighs in such areas as hierarchical programminu 
artilicial intelligence, hardware technology, etc. Thus, there is the 
requirement for another important interface with OCA and we aie 
be^nning to examine the possibilities, 

THE DATA SYSTEMS PROGRAM 

r will conclude my prescniation with a brief discussion of our newly 
organized Data Systems Program. Fresent literature-baseJ abstracting and 
indexing systems identify the many documents containing the "how" and 
why of research and development, but provide no access to the "what" 
= the factual and quantitative data which the documents may contain 

This access is a prime requirement far scientists and engineers and is 
becommg increasingly essential as data accumulate, both in traditional 
tields and m broad new areas such as social indicators and environmental 
quality. The data are now widely scattered In different forms throughout 
millions ot articles and reports, making the retrieval from literature 
systems extremely difncuh, sometimes impossible. 

With the publication crisis now confronting many professional 
^ societies, this problem will be intensified. Publishens are reducing the size 
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of their journals to keep co^ts within feasible limits; wiih sniiiltcr 
piiblications and shorter papers, they are omitting graphs, tables, and 
churts whose data content may svell be lost if no syslenis exist for their ^. 
storage aiid retricvah - = ' 

While the developriienf of systems to ineet this need Is o\ CHsentlui 
imporiancc to scientists and eni'ineers, it is equally eritieal iVoni an 
ccononiic standpoint, since the presence of etTectivc data-haridling 
capabihties will relieve literature and libraries of a vast ^Tnount of 
processing and reference work now required to b^atisfy, however 
ineffectively, the dem-inds for specific data. 

It Is in recognition of these pressing needs tliat OSIS has creatod a 
prograrii dedicaied lo data systems, rather than continuing to treat them as 
a relatively undefined subset of Information systems generally. 

Hstablishinp OSIS in a position of leadership in the sense of its being 
the doininant force in this broad realni is clearly unrealistic — nscally, 
functionally, and politically. But establishing it as a central cataly/iing 
agent — a focal point for the identification and recognition of widely 
var-ying interests and programs, and for supporting efforts to fill gaps in a 
total framework = scenis not only realistic, but essential, since no other 
organization Is now attempting this vital function in any comprehensive 
manner. 

While the progriim is stil! so new that niany of its dimensions have not 
yet been precisoly speil^jd out, ^»'e intend to try to do for data systems 
alniost exactly the same thing we are doing for information systems. Our 
efforts must encompass both disciplines and subdiscjplines, os well as 
problen^orlented endeavors in many areas of technological concern == in 
short, any field of science and technology where dis^Te^e accumulations uf 
significant data exist and are not adequately available without the 
development of computerized systems for their organization, manipu- 
lation, and reirievah 

in approaching this broad requtTement, OSIS intends to concentrate 
its limited resources upon the development of methods and techniques, 
drawing wherever possible upon existing technology, including that 
already estabiished for docunientary systems. As with informaiion 
systems, our emphasis wiil be on the creation of improved softsvare or 
processing techniques that can be transferred to related systems or applied 
against requirements in other fialds. 



ERIC 

100 



CHAPTER 



IMPACT OF 
NETWORKING: 
BANQUET ADDRESS 
AND WORKSHOPS 



Social Information: The Tec-hnoloffv 



The Need and The ChaJlen 



Banquet Address 
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Edwin B, Parker, Institute for Comnuinications Resenrch 
Stanford University 

I'd like !o talk ubout cable tclevisiDn and educiition. wiili the 
empluisis oneducaiion rather than on cubic lelovisiun. I found as 1 lisiencd 
to the prueeedlngs today thai some of wliai Pm mina to iiay tonight has 
been anticipated. Vice President Allan Smhh, in his remarks, talked nhuui 
the glittering futures of communication tcchnuloav und the possibility of 
an outward look for universities, to "Open Universiiies" or "Universiiies 
Without Walls". It's Ihai^ possible glittering future that I want to talk' □ 
little bit about tonigln. The uther way i was anticlpMted snniewhat was in 
Hd Weiss's remarks this afternoon. He was talking about changing national 
pnoritie:? and how those interested in scienue information should also look 
at how science can be related to society and how our science information 
systerTis could provide science information for the whole society, not iusl 
sclentist.s, ' 

Some of what I'm t^'ing to say was adapted from an article In the 
June 30ih issue of Science In which, along with my co-auihur, Don Dunn 
we had an article entitled "Information Technolo«v: Its Social Poientiar'' 
Before I discuss the glittering future, I^d like to carefully distinguish 
between possible futures and probable futures - because my message on 
cable television ioniglit is that I have some good news and some bad news 
The good news is that the glittering future of communication technology 
for expanded educational service at reduced unit cost is really pos.siblc. 
The bad news is that it isn't likely to happen. 

I think a lot of us who have written on the subject of cable television 
and Its great possibilities are being used. We've been creating a myth about 
cable television, a myth that the National Cable Television Association and 
the people who .stand to gain profits from that industry are finding to their 
advantage. They like the myth that all of this glittering future is going to 
happen because there's profit in it for them. But when you Inok 
underneath the stone, it's unlikely that the kinds of optimistic things we'rc 
talking about, the educational potential, will really happen. So when we 
talk about the glittering future of cable, we ougfu to distinguish carefully 
and remember that that's a possible future that is very unlikely to happen 
^ unless we do something to bring it about. . 
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There nrc llircc iheines \o lliis talk: The Tcchnnli^gy , The Need, and 
The Chaiicnge. And since I'rn nui u tceliiu^hiyi^l wIlSi a solution in search 
of Li priibleni. :nu! am a social scienilsl wllh a vinion of a ilit terenl kitid ot 
Huciety, 111 siarl wiih ihe iioeil lirsi and ihen gt^ on \i\\k a ahnui 
die icchnnUmy and concUidc wilh the challenge. Tlie cliulicrigc is to 
hDLlCOM because I thiiik ihis is die kind ul an nrgaiu/utiini ihut can [iiake 
pDHsihIe siinie ot the thinus tinit stinie ul us are dreainiim about, 

i [hink we have a iendeney u> suprcKs needs thai wc dun'l know how 
ii) meet. i)r we call theni someifdng else iUher llian need^ until we perceive 
HU!ne way of meeting them; and I think in our society riow we arc 
hegi!ining to urlicuhite a vast, unmet edueanunaj need because now we can 
begin to see a glitnmer of how It) tncet that need. So Icl me start with iny 
lliree goaU fov what I would rikc lt5 see the educational systein oT our 
socieiy doing iru say. the year H)85. I have three goal?; for the education 
Hystuni of our society. One is equal opportunity ol" access - and 1 mean 
equal opportunity for rich and poor, brown and black and white, high 10 
and low IQ, men and women; I mean cujua! opportunity for everyone' in 
the S4)cieiy. 

My second goal is in a scn^e a subset i)( that Hrsl one and that's tor 
lileUMig learning. Too ol'ten these days education is the province of ihe 
young, and yet the society is changing at such a rule that sve all need 
contifUiuus retraining. We need to go on learning through our enUre 
hrciiiiies, and our oducaiional Rysierns really havcnM been designed with 
lilclong jearniiig in mind. 

My third goal for education is sufficiently wide diversity of content 
such that anyone who wants to learn can leurn whatever he wants to leurn. 
The world is complex and growing more so. There arc many subjects and 
many topics, not all of which are 4iccredlted kinds of topics in our 
educational institutions but are things that people want to learn. What Pm 
saying is lliat Td tike lo deprive no one in our society of educational 
opportunity. 1 have no patience wdtli those who say, ''Dotrt waste your 
linie with education for the tnasses - they only want to druik beer atid 
walch footbal! games on television'', rm saying wo ouglit not to deprive 
them of that choiee or assume that most of them will make a different 
one. If ninety per cent of them choose t > watch entertainment television, 
tliat still doesnH entitle us to deprive thi other ten percent or wh&tever 
fraction svould be interested in something different, In any case, 1 suspect 
we would have a different kind of society in another generation after 
we've brought up a generation of chlldreii who have grown up in an 
environnient where they could lenrn whatever they wanted to learn from 
earliest childhood without having a kind of system that unf^ortunately in 
ail too many cases tends to punish people for curiosity rather than 
rewarding them. 

When I think of that kind of goal, that kind of educational system, 
and look at the present, of necessity labor-intensive educational activities, 
and try and project present services and preseni Institutions onto thui 
need, the projections dunH make sense. Ygu can project on to the year 
two thousand when you miglrt vvake up one morning and find that half of 
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us are leacliers and hair ul' Uf, suidents aiul tluii we'd have lo reverse roles 
111 rhe afieniuori. But evon ituil utiderstutes i\w problom btJcuuHc uivon ilw 
m-my ol lopicN ilial we wtuild like to be ubie lo kn.rn. we wnuld like to 
luive ;i dillorent privme tulur for dincreni Nubjocis; nnd so !lie nuniher of 
teuuliers neucssury is n limes the size u|- the popuinliiJii. anrl the 
prnjcuuuns quickly boctiinc reully absurb. And here's where I think mr 
technolngy inn potential lechuulogy, the electronic lutar that doesn't 
yet exist m econinnluil operuliunul lurni - really has a promiHe, 

fn talking ahoui educational technology Vm not talking aboiii 
i-eplacmg teachers in present institutions, 1 tliink it's going to "be very 
dillicult tor institutions nl" higher learning to fire uriough of us tenured 
prolcssurs to really reduce costs and replace m by inachines. But I ihink 
the new technology will perniii us to serv^c the unnic! needs for education 
in the society, 

VVhat Pni talking about is not the present generuiion of cable 
lelcvision, not one-\yay television service distributed by cable intn homos 
rather limn by over the air. The present generation of cable television is 
like any new medium of mass cunimunication. Tlie first c.mient that gets 
put uitu the new niediuni is the content of the old. It takes SDine time for 
thfl eontcnt lo evolvo to lit the form of the new medium. And in any case 
the cable medium as we now know it is in the next ten years going to 
undergo a rather dramatic conversion, a real metaniorphosis, I predict. 
Wliai rm talking about is two-way cable television with digital rospoiise 
capability from each television set such that the television set is a terminal 
(or computer aided instiuetion and informaiion retrieval, and a terminal 
for student-response television. In studen! respon.se television the 
television lecturer, although presentini the same motion video message to 
a large class, is able to have each student in the class with his iespon.se 
" keyboard actively pruetising responses during the course of the 
presentation rather than passively viewing. The an.swcrs can be aggregated 
sniniltaneously so that the instructor can see how badly his message is 
getting across instead of just inferring from the fact that "he's lbcu.sing on 
the one bright face in a classroom that maybe it's getting through 
soinewhere. Those same responses tliat can be available on an aggregale 
basis in real lime can be the basis for a coinputer managed instruction 
progruin where supplementary materials, either remedial or enrichment 
can be selected to be distributed to individuals on the basis of their unique 
paiiern of responses to the instructional niatorial. 

When we add video cassettes with the potential of bringing motion 
color, slop-aclion and instant teplay under the student's control, and add 
eummumcation srttelliics for interconnection such that small audiences, 
classes that are too small to be eeonomicully viable in one community can 
be aggregated across ths nation in order Lo create a reasonable market size 
then I think weVe talking about a quite different kind of technology for 
education to individuals than we have nosv. And I'tn inclined to .si'ispoci 
that that kmd of educational technology will create as much a difference 
in our society as did the introduction of printing into the oral and seribal 
culture tliat preceded it. 
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Obviously, ill presenting this kind of vUiun of ilie kind of educational 
.service thai our sucleiy cuuld be providing by 19S5, I don't think Vm 
talking about our present insliluiions and how sve couid save a di)lliir here 
or fifty ctnU there or lunv we couid offer a Hlightly iinproved nervice to 
our present clientele without raising the cost too !tiuch. Vm talking about 
a society in which peopiD can learn vvhat they want to learn, without 
luissle, withoul necessarily meetmg lornial prerequisites or ^eleetion 
procesHCS, If they think ihey can hack it, let iheni try; lei Lheni find oul. 
Let ihetn deinDnstrate by ihelr performance or nonpcrforniunce, When 
theyVe not preempting a scarce teacher resource, we don't need to be so 
selective about who can try. Let's have a kind of syslem whereby people 
can get credit for what they demonsirate tliey know, with failures 
unrecorded so there's no stigma attached to trying, and a system in which 
people liuve a chance privately fo leurn from an electronic medium to 
which it doesn't matter that they expose their ignorance. Often we're 
afraid to ask questions because we donH want to show our ignorance to 
other people. That can be changed. So people can learn what they want to 
learn in their own homes or in nelghborhuod store fronts, in a wide variety 
of different places. 

Now Vm not predicting that this will in any way reduce the total cost 
of education. But we can dramatically reduce the unit costs of education 
such that it^s realiy economically feasible to provide education for the 
whole society, I think weUl be able to afford a level of education that's 
unthinkable now. One analogy is printing. The printing technology 
certainly did not reduce costs for the educational enterprise. The costs of 
education Have been dramatically affected by that technology. They've 
gone up astronomically. I think this new technology will also increase the 
total cost of education, but by reducing the unit costs draniatically can 
make it more widely available. 

Another much closer to my home analogy comes from the 
developnient of a computer information system at Stanford called SPIRES 
that I had something to do with. Five years ago whan I was getting this 
project started, 1 went to Dick Lynian who Is now our Prasident (at that 
time he was Provost) and explained to him that this was a research grant 
that the university ought not to accept unless they realized the 
uiiplications of It. This was a project that. If we succeeded, had severe 
budget implications for the institution. He needed to know that before the 
institution accepted the grant in the first place. And sure enough, about 
five years later, now that that project has been successfuL he's in the 
position where Stanford's budget is larger by a small number of hundreds 
of thousands of dollars because of the demand that was generated within 
the Institution from the kind of Information retrieval service that we builL 
The benefits are not cost saving benefits; the benefits are those of being 
able to do things that you couldn't do before. These increases came at a 
time when declining Inconie forced niajor cuts in expenditures in other 
areas. And this leads us to all kinds of economic problems. It's true that 
there are some examples where new computer technology in fact will save 
Q costs and I think Fred Kilgour's example at die Ohio College Library 
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Center is one of thenu where It permits things lu be done joopoiaiively at 
cast savings. But I think thuse examples lend to be ihe oxcepiions rather 
than the rule, and I tjiink by and largo we're talking ahcnii inLMeiises in 
budgets rather than cost savings. So how are we goirig to pay for ihcm? 
^^ow is uur society going to pay fbr this kind of edueaiionnr future thai 
I ve projected? Where is the money going lo uuine frumV 

It's not going to come from the private sector of the oconomy. 
Education is already firmly entrenched hi the public sector. It's not likely 
to come from existing educational insiitutions because their budgets arc 
already pinched tiglit. In any ca.se, the scale of present instituiions is 
probably wrong for the kind of enterprise we're talkirig about. It may be 
that state funding will be available on a sufficiently laigc scale. States in 
lieu of expanding community college systenis may find that rather than 
building more and more community colleges, it is more economical to 
buUd electronic CQlleges. Bui that's only If the technology is there and 
available lo be operated as an operational service. But who's going to pay 
for the research and devejopment and demonstration funds to iot us to the 
point where it's possible for state legislators to even seriously consider 
that? I think that leads us to the necessity for extensive If not massive 
federal iunding for research and developtTient and deinonstration to get us 
to the point where we have feasibility demonstrations tor these kinds of 
eriucation systems. 

Let me switch from that to the technolog>' of cable, and where It 
looks like cable is going = which is at ibis point a slightly different 
direction than education. As a result of th« FCC rules on cable that went 
mto effect on March 31st this year, that finally after many years unfroze 
or at least partially thawed the freeze on cable television, we're now 
embarked on a decade of growth In cable television thai will be analogous 
to the growth of broadcast television In the decade of the 1950's, The new 
FCC rules have shifted the climate in the fmanclal community such that 
the large nnancia! Institutions, the insurance companies and so on, are now 
for the first time, willing to loan the capital in order to get the nation 
wired. We're going througli a period of consolidation of small cable 
companies into large conglomerates which is ve-y reminiscent of what 
happened in the early days of the telephone, when we had many 
independent companies that were ultimately merged and gobbled up into 
one giant. 

The FCC mies require two-way communication capability in all new 
construction in the top hundred markets (whers 85% of the people are) 
which today have been for the most part not wired. That by itself would 
not ensure that cable had the two-way capability that some of us would 
like to see, because if there were not economic incentives as well as FCC 
rules, the industry would find a way to stall or get waivers. But the 
economic incentive is there, also. That economic Incentive is pay TV. 
Cable operators want that digital response cspability fro- each home so 
that we can push button A to say, "Yes, I'm willing to pay for that 
movie," or for the teleshopplng functions whsre you can punch a button B 
Q that says, "Yes, rin interested in thfit product; send me more 
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inlbrniiuion/' And ihe nutjor fmiiutucuiicrs of cahlc lelevlsion equlpnicn! 
uru now cunipciing with two-way iQclmnUigy. Si>mc a( iheni luivc twelve 
hiiiton piishhinion pi\ih\ inhcrs have siNieen buituii pads; snnie (if iheni 
arc stiuwiiig how you can inicrtuce aiphanuinerlc keybourds wiih ih^ir 
pulled digiiul response sysienis un iwU'Wuy ciible. 

Tiie Hughes ulrurai'i company lias goi a sateniie application iii for a 
doniesiie coniniuiiieailiin Hatclllte whicfi they'd like lo put up m soon as 
poissible in order to iuiergonnecl eable lelevisioii sysienis becuuHC tliey see 
a prol'i table conitnereial inarkei hi satellite interconnection of cable 
systenis. We've aireudy setMi technicaNy denionstrated the ^(^-ealled franic 
grubber techni^logy where a! an individual lelevision set u still picture, 
uniquely addressed to an individual set, is sent down n cable television 
system, This is one of the examples thai w^as seen in the Reston, Virginia 
cable synienu with the Mitre Corporaiion conducting the demonslration in 
which the staiidard home television set becomes a computer terminal. 
Television is presented with thirty frames (thiriy still pictures) per second 
giving us the appeurance of niotir>n, In itie Mitre system, tliey were 
uniquely addressing halt^frames of television to individual homes, and so 
you can have individually addressed still, pictures — the jargon Is time 
division mulliplexing — on this party line cable system in order to do 
coniputer aided inslructiuii and itilbriiiatlon retrieval in homes as an 
4idd-on to a television set, I'm not predicting thai thai kind of technology 
is going to be widely distributed in the next two or three years, I think it's 
probably going to take until about 1980 for the widespread distribution of 
the frame grabber techtiolugy, but it's on its way. 

So I think the technical poientiul is likely to be there — or likely to be 
alniost there as a result of normal actions in the niarketplace that we can 
predict already. Tlie hooker is that those hardware systems and all the 
software to go on them will be designed for ihe Hrst prontable commercial 
applicaiion, and the kind of polling response time that's necessary for 
purticiputory entertainment, for pay TV functions and some of the 
tcleshopping functions. It is probably not going to support computer aided 
instruction. A sllglitly more expensive system, with small Increniental 
costs, could permit a more general purpose system to be "ull^d 
ihroughoui the nation, but if there's no commercial incentive to put 
additional capabilities on for education, theyTe not likely to do it. And 
reirontting is going to be expensive — to try and change it over to a 
different kind of system will not be cheap. So the technology will ba 
almost there for the kind of educational vision I've presented, but it's 
more likely to be available for X-rated movies than education. 

That brings me to the challenge, Vwo sketched a vision of an 
Information utility for 1 985, Pve picked 1985 because it's the year after 
1984 and Tm afraid we'll gel there first. Let's contrast this educational 
vision of the kind of society that wa can create by 1985 with what I think 
was the business sve^'ve been talking about throughout the day today, 
namely, computer networks linking our own institutions. I think those 
computer networks linking our own institutions constitute a higlily 
signiricant part of that larger vision. Aiming at the larger vision is more 
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likely to bring about the coniputer Interconnection that we're talking 
ubuuL If we limit our goals to that narrower visiun of connecting our 
institutions with computer links, I think weMl probably fail. And I think 
we'll fail for the political fact that large amounts of federal money are 
going to be needed to bring about even the narrower vision. And I think 
those amoiints of federal money are unlikely to be forthcoming in the 
scale required for what many sectors of the society will perceive as an 
cssentiaily elitist enterprise, that will connect our elitist institutions (I can 
say that, Vm from Stanford) in a way that will widen the information gap 
between the infomiatlon rich and the infommtion poor. I think the 
changmg social goals are going to make ii veiy difficult tor m to tap the 
federal coffers for self-serving purposes or what will be perceived as 
institutional sel^serving motives. So I think we in our own selWnierest 
need that larger vision if we Hvant to accomplish the computer network. 
Vm not suggesting we do that cynically; Vm suggesting that we really do 
go after the larger vision, because the resulting society will be a better 
place. 

What Vm talking about is the possibility of a social goal with the 
glamour of a moonship, Howtver, instead of building a NASA to put nian 
on the moon and trying to justify it in terms of national prestige and the 
spinoff and the secondary benefits, I think that we're almost ready lor a 
kind of social goal where we use the advantages of our technology to bring 
real services, needed services, to every individuaJ in our society In a way 
that everyone can pereeive and can understand. The organizational means 
of implementing such a national goal will have some similarities to a NASA 
mission: clear-cut or reasonably clear-cut goals; a large organization to help 
us get there; and a ftilr amount of orpni/aiional innovation. NASA 
involved the universities and Industry and the whole society in this grand 
venture by controlling one hundred per cent of the funds to buy It. In this 
"instance, we're talking about a leverage operation where perhaps five per 
cent and possibly as much as ten per cent of the total are federal fundi. 
The private sector of the economy will build ninety to nincty-flve per cent 
of the kind of system \ve*re talking about, anyway. I fhink that leverage 
operation Is economically and socially feasible* Some estimates say that 
the cable television physical plant is likely to approach fifty billion dollars 
a decade from now, and t|iat*s on the basis of projecting what privaie 
enterprise miglit invest. Relative to that, a public sector investment aimed 
at the Incremental cost, the leverage costs to make that system also serve 
education for the society as a whole, is a potentially feasible goal. Over the 
next two to four years we ouglit to engage in planning studies, 
development projects and pilot demanstraiions needed to refine and test 
the kind of vision that*s possible. 

By the time of our two hundredth anniversary in 1976, it should be 
possible fur the President to announce as a two hundredth birthday 
present, that within the first decade of our third centuiy, the benefits of 
oiectronic technology will bring education to every home in the nation or 
at least, to every urban home and rural community, And 1 think that's a 
vision that it*s possible to impiement, I*m not making a prediction that it 



will happen that way because if wf just go home and go abuut our usual 
business, it won't happen. But if anou^ of us work on the organizing, the 
lobbying, the working througli, the refiningp and the correcting, it's 
possible that over the next decade an organization like EDUCOM can ba a 
potent force in making possible that level of expenditure to move our 
society to a new kind of educational system. Without that, the cable story 
is the bad news side that I mentioned earlier, and Vm sorry about that. 
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Paying for Exchanged Resources 



Chairman: Bertram Herzog. Director 
MERIT Coniputer Network Project 

Einar Stefferud Franklin H. Westenelt 

Consultant Director, Computer Center 

Einar Stefferud and Wayne State University 

Associates 

A presentation of the model and policy for pavment of resources 
exchanged via the MERIT Computer Network opened this workshop! 
After Dr. Herzog responded to quesiions, u lively discussion between the 
audience and paner members followed. The policy staietnenE and 
supporting materials are reproduced here, 

NECESSARY STIMULI TO ENCOURAGE NETWORK SERVICE 

A policy of service exchange and service charge settlement has been 
developed in conjunction with the directors of the participating computing 
centers. This policy, documented under the title, Network Resource 
Exchange Mechanism, was approved by the Computing Center Directors 
on September IS, 1972. 

To promoie actual network tlow requires two stimuli, First, it is 
necessary to educate users who could make proper and beneficial use of 
the network's resources. Second, there should be no impedance to such 
Justified use due to the inability fo provide the resources or pay for those 
usedi 

The issues arc aroused by the existence of the network but are 
essentially internal to any university. 



THE SITUATION BEFORE THE EXISTENCE OF THE NETWORK 

The typical budgeting and operating considerations for a university 
computing center can be simply stated in terms of three variables; the 
computing center's expenses, A, the expected Income to the computing 
center derived from general funds, Bj , and the income derived from other 
sources, B3, For the purpose of this discussion no delineatiQn is made 
between the complexities of priority rate structures or different rates for 
different classes of users. We beiiove the essence of the problem can be 
caught by the simple cases discussed here. 

For the present purposes a computing center's expenses are 
considered to be fixed once equipment, personnel, and basic material and 
supply commitments are made. Any services delivered in excess of the 
^ annual estimate can be delivered at only nominal incremental variable cost, 
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principly fur paper, ciirds, supplies, etc. 

At the beginning of any fiscal period, typically one year, tlic 
conipuiing cenier diactor iiiLikes his pluns based upon his expenses A, see 
[Mgurc L The amouni of ihis budgei Item A Is icluied lo and based upon 
ihe reliability of the anticipaied income* 

A siiccessfiil year is one where flie actual nicoinc at least eqiUiU ihe 
actual expenses. 
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Figure 1 



THE SITUATION IN THE PRESENCE OF THE NETWORK 

Suppose a computer network, with its ability to exchange computing 
resources. Is superimposed upon tlie situation described above. Suppose 
rurlher, that the university buys cumputing services from other tnembers 
of the network In the amount C'*'. Simultaneously the computing cenier 
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*Notc that C may be composed af portions of Bj and Vh \ the users 
determine their source of funding. 



delivers sorviccs io the network's other centers in the uinourH see Figure 
2. ObviDUsly if C and D are the same. Ihe neiwcirk docs nui iiisiiirt^ the 
biilufice beiweeii tlie expenses A and the uniieipuled income. Aside froni 
this Ideul situation whul special cases arise? 



A 



Income from — 
Intsrnal 
Sources 



E 



Expenses 



Incomo from Others 



D 



B-C 



T 



Payment for Services 
Renderad by Others 



J 



Figure 3 



The Capacity Problem 



C'unsider the issue from flic conipining center director's point of vic^v. 
Assiinie Ihui Iw. cenier hus reserved capacity in excess of the aniount hu 
expects to deliver to derive his inconie B. Assume then tliat he delivers 
service, via tlie neiwork. to others equiviilcni to income amounting to D, 
Further suppose that of his originally expected Income B, a portion C 
nuisl be paid to others for service rendered via the network. Let D exceed 
C such that he receives a cash amount H In excess of his anticipaied 
income, i.e*. 



U\ as a resuh, ciimpuier t^esponso, just one mcLisure c^f instantaneous or 
hing-terni capacity, deteriorules then the cenEer director is fijced with a 
decision. One possible ouicome is lo limit D so tJiai it exceeds C only by 
the avaihible capaeily. This could make the oulslde users feel like "second 
class ciiiKens'^ who will quesiion the quality and reliability of the oflered 
service. 

The Unhnliineed Budge! Problem 

If the user community requires access to odier centers in Hie network 
in the anmunt C, and ihis exceeds the amount D, the cenier delivers lo 
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Figure 3 

oihers, see Figure 4, then iliere will be a net out flow of cash In the 
amount, 



F^C-D 

Such a condition, in the absence of other stimuli, leads ilie campuilng 
center director to arrive at the only possible sohition; the usage C must be 
restricted. Now the compuling center diragtor is unpopular with his 
university users. 
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For the capacity prohlem only honest marketing positions must bw 
taken. The computing center must not be put in the position of ha\-ing to 
promise dehvery of service beyond its effective capacity. In this case "tlie 
mechanism of assigning tlie ovailable resources, discussed elsewficre 
permits the supplying computing cenior director to exercise appropriute 
control, From a Iong=term point of view ho must be apprised of external 
demand estimates to be included in his <uture machine acquisition posture 
etc, ■ 1- , 

For the tmbalanced budget problem the computing center director 
must be given an explicit and separate guarantee that dennes the amount 
of ]m potential permissible budgetary deficit, F, 

It is important to note that the success of the network is directly 
proportionai to the volume of exchanged resources. C and D each 
contribute to the volume of exchanged resources. Hence, it is important to 
provide conditions that permit C and D to be as largo as possible while 
minimizing F. 

■ Here again there Is a long-range solution. Suppose ihat in its combined 
wisdom a university community decides that a special service offered by 
another center provides the best and cheapest way to obtain that service 
Then C could always be expected to exceed D, That being the case, an 
appropriate adjustment mu.st be made in the planning and budaetinc 
process. 

The program discussed herein is thus most aptly applied to 
unscheduled imbalances occurring after the budgeting process is 
completed, 

RECOMMENDATION 

Each university shall specify the amount F it is prepared to pay at the 
end of the fiscal year, if so requested. Tliis money should not be part of 
the current computing budget, namely A or B. 
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The Merit Computer Network 
from the User's Point of View 



Chairman: Eric Aupperle, Associate Director 
MERIT Computer Network Project 



The MERIT Computer Nehvork currently connects three large general 
purpose computers (two IBM S/360, duplex Model and a CDC 6500), 
respectivaly located at the University of Michigan in Ann Arbor. Wayne 
State University in Detroit, and Michigan State University in East Lansing. 
Michigan. 

These large machines are connected to one another over telephone 
lines and by means of three mini-computers, called Communications 
Computers, The Communications Computers (CC's), handle the 
interfacing problems, the data verification, and transmission tasks for the 
network. These smaller machines accommodate the system differences and 
therefore remove this load from the main processor, 

Each of the three computer centers has an independent staff 
functioning autonomously from the others. The MERIT Network staff is 
composed of a different group of Individuals drawn primarily from each of 
the schools. Although it is an independent unit, the MERIT staff does 
interact with the staffs of the three computer centers. 

Referring to Figure 1 for a general depiction of the network, the 
circles and squares represent terminals and 1/0 devices at the individual 
centers, and the blocks marked '*CC'' connected by double lines represent 
the network hardware. 



Diagram of the MERIT Computer Netvtfork — 
A Symmetric Switching Computer Network 




Figure h 
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In order to use the network a user first must be signed on to his local 
cQmputer. Thus the MEkIT netsvork hus no users per se, rather the 
potential users of the network are the totul valid users of the computers of 
the three schools. 

To obtain access to. the network and use one or both of the other 
centers, the user requests an account number from his local comnuter 
center, rhe user's bill from his local center then includes services at all 
three nodes ot the network. Insofar as possible, access to the network is 
kept admmistratively as simple as possible for the user. 

The network was originally designed to provide three classes of 
service: (1) interactive; (2) batch; and (3) me access. At the time of the 
conlerence, interactive service was available and was demonstrated on each 
of the three systems over the network. Interactive service has been 
available between Wayne State University and Michigan since last April 
and between Michigan State University and the others just recently. 

. in the interactive mode the user signs on to his local computer and 
requests connection to the computer at another university. He may then 
utilize the resources at the remote computer as If he were an iniaraetive 
user at the remote school. Ordinarily users initiate connections from a 
local terminal, but interactive network connections can also be Initiated by 
a local batch Job. 

In batch mode, the user will be able to submit a Job for batch 
processmg at his local site specifying that the job is to be executed at a 
different network node. The output can be sent to still a third node. The 
steps now required to establish an interactive connection will be handled 
more or less automatically In batch. Work is underway on batch service 
and it should be available by February 1973. 

File access mode will allow a program executing on one of the 
computers in the network to specify that input is to come from a file 
located at another node of the network, or that output from the program 
IS to be stored on a llle at another node. In this mode, It will be necessary 
for the user to go through the several steps now required to open a 
connection. 

Referring again to the interactive service that is currently available via 
the network, to access the network the user must first sign on or log on to 
his local computer as he normally would by dialing in via a Teletype or 
other terminal over local telephone lines, To access the network, the user 
can then attach It In much the same manner as he would attach another 
external input/output device, e,g,, a tape drive and audio response unit. 

Figure 2 is a copy of a listing of a terminal session in which the user 
initially signs on to the University of Michigan system. (On the terminal 
used, input typed by the user appears In lowercase, output from the 
computer system is in upper case.) In lines one througli six of the listing, 
the user has dialed into his local host computer and signed on, giving his 
account number and passsvord. At line seven, the user has asked that a 
program be run which mounts the network. (This is the same program the 
user would run to mount a tape, for exampli.) This program establishes a 
logical connection between the local host and the remote host; it then 
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1 UTS - AV^N ARBOR (NC00^0422) 

2 ^i'gnon K\\ % 

3 "ENTER UiiR PASSWORD, 

5 ^**LAST SIGNOi; \VAS: 14:01,51 10^09=72 

3 ^ USiR '^KIYS^^ JNED ON AT 14:02,50 ON 10 09 72 

7 ^run *mount par^mns^t *net' dest^ws 

8 ^EXECUTION BiGltHa 

9 ^/INET *NET' DEST^ WS 

10 '^NiT'; MOUNTED ON MNOO 

1 1 ^EXECUTION TERMINATED 

12 #run mnet:newc par= 'net* 

13 ^EXiCUTlON BEGINS 

14 MTS : WAYNE STATE {MNIO^OOS?) 

15 #signon sbcm pw= 

16 "LAST SiGNON WAS: 16:35:45 10=06^72 

17 USER ^*SBCM" SIGNED ON AT 14;09;i6 ON 10^09-72 

18 ^run * users 

19 EXECUTION BEGINS 

20 THERE ARE 27 TERMINAL USlRS, 1 BATCH TASKS, 4 

21 AVAILABLE LINES. AND 14 NON^MTS JOBS USING 710 

22 VIRTUAL PAGES AND 171 REAL PAGES. HARDWARE IS CPU'S 
P2, STORAGE C D F G H, CCU'S 1 

23 EXiCUTION TiRMINATED 

24 #run * status 

ae EXECUTION BEGINS 

26 STATUS OF SBCM AT LAST SIQNOFF 

USED MAXIMUM REMAIN. 

27 CUMULATIVE CHARGE (S) 0,19 200.00 199.81 

28 CURRENT DISK SPACE (PAGES) 0 10 10 

29 CUMULATIVE TERMINAL 0,04 

TIME (HR) 0.04 

30 iXECUTION TERMINATED 

31 ^signoff 

32 OFF AT 14:1 1:41 

33 ELAPSED TIME 104.916 SEC. 

34 CPU TIME USED ,943 SEC. 

35 STORAGE USED 9.886 PAGE-SEC, 

36 DRUM READS 5 

37 APPROX, COST OF THIS RUN S.18 

38 FILE STORAGE OPG-HR. ,00 

39 'CONNECTION CLOSED 

40 *NET*: DISMOUNTED 

41 ^EXECUTION TiRMINATED 



Figure 2 
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reiurns conlro! to ilie user for lurther input. To the remote host the 
process looks virtuully identical to that of a user dialing directly in over a 
phone line, 

To begin interaction with the remote computer, the user at line 12 
requests that a program be run that reads output sent by the remote 
computer and displays it on the user's terminal. Further, this program will 
read input Irom the user's terminal and send it over the network 
connection to the remote host. While the user could utilize the network 
L-onncclion us if. it were an ordinary I/O device (this is done for certain 
apphuaiions), the network copy program used here conveniently allows 
the user many of the same control functions, e.g., the setting of several 
options regarding record lengths and mode of data transmission. 

At line 14 the sign-on iec|uest sent by the remote host when the 
connection was established is printed at the user's terminal, (h was stored 
in a bulfer when initially received by the local communications computer 
wuiting to be read from the network cannection.) The user at this point 
may interact with the remote host as if he had dialed into It directly. 

Hirst the user signs on ( 15-1 7) to the remote host; he can then run 
programs, create files, destroy files, in short he can do anything he could 
do had he signed on directly. After signing on, the user runs a prog-am at 
Wayne State svhich indicates the activity and conriguration at the remote 
host at that time (iS); output from the program is printed at the user's 
terminal. A second program is run Indicating the status of the user's 
account at liie remote location (24-30). Finally, the user signs off the 
remote system. Alter the accounting information sent by the r'emotehost 
IS prmtcd, the network connection is automatically closed and 
dismounted, 

While using the network, the user is charged for the resources he uses 
on all systems to which he is connected, at specined rates for such services 
There is currently no charge for the network Itself; methods for this charge 
will be worked out later as the network progresses l>om its experimental 
status to an operational one. 

Several otjier examples of use of the network follow: 
Figure 3 illustrates the process of copying a nie residing at Wayne 
State University to a file at the University of Michigan. (The network 
connection is established and the program to transmit records to and frnm 
the network has started.) Note the lines coming from and going to the 
remote host are indented one column from the margin relative to those 
being processed locally. A line beginning with tlie character period - " 
are commonds to the network copy program. 

The command ".mts" (5) returns the user to a local mode of 
operation ailowmg him to interact with his local host. The command 
restart (10) returns control to the network copy program for further 
inter_action with the remote host. Subsequent commnnds effect and verify 
the nic transfer to the University of Michigan f 1 h33). In gereral an efTort 
has been made to keep interaction over the network and commands to the 
network logically, and even tbrmally, consistent with the user's local 
caniniand languugo and conventions. 
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1 MTS : WAYNE STATE (MNI 0-0087) 

2 " sig sbcm pw^ 

3 LAST SIGNQN WAS: 14; 19: 54 lO-OD-72 

4 USER '^SBCM" SIGNED ON AT 14:3Q:24 ON 10^09=72 
5. ^ ,mts 

6 ^ cjet -temp 

7 = READY. 

8 ^ list -temp 

5 #iND OF FILE ' 



10 


restart 




1 1 


#„sink 


■temp 




12 


— capv 


rw.s 




13 


— .sink 


'sink' 


14 


# .mts 






15 


— list -temp 




16 


> 1 




DIMiNSiON ALPHA(IOO) , 


17 


> 2 




INTEGER^2 LEN 


18 


> 3 


10 


CALL READ (ALPHA, LEN,0,LNUM,5,&20} 


19 


> 4 




CALL WRITE(ALPHA,LEN,0,LNUM,6,8£20) 


20 


> 5 




GO TO 10 


21 


> 6 


20 


STOP 


22 


> 7 




END 


23 


= END OF FILE , 


24 


# restart 




25 


— list rw.s 




26 


1 




DIIVIENSION ALPHAdOO) 


27 


2 




INTiGiR*2 LEN 


28 


3 


10 


CALL READ{ALPHA,LEN,0,LNUM,5,St20) 


29 


4 




CALL WRlTE(ALPHA,LEN,0,LNUIVl,6,8i20) 


30 


5 




GO TO 10 


31 


6 


20 


STOP 


32 


7 




END 


33 


END OF FILE 




#sig s 








OFF AT 14:35:02 




E 278.07 






C 


.594 






s 


4.583 





D IB 

S.29 

*CONNECTION CLOSED 

DISMOUNTED 
iiEXiCUTION TERMINATED 
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Figure 4 iMusiraies estublisliimni of n cmmcciUm lu i\ic CDV (vmj n 
Michigmi Stuie Univcrsiiy iVoni ihc University ufMidiiEun. 

Hgurc 5 UcpiL-rs ihc piUL-ess ol* trunslcnirm a file iVinii the IHM S/^bO 
at ihe UniveiHiiy of Michigan K, the CDC 6500 nt Mwlmim siuto 
Uiiivcrsiiy. ( The la^-an md iug-tUT pniu'tfdllrcs ;ire omiltLHl. ) 

f'innlly Figmg 6 illiislnitcs the wonipilusiun oC l-ORTRAN suurue 
piugnim siorcci in it file m tlie Universiiv of Micliigan bv tlic FORTRAN 
compiler iji Waynu Suilu Univcrsiiy, " h^.v.n 

A quesiitni and aiiswer peAod tollusvcd llic proi^oninlicm Se%-orui 
persmis svure concerned ubcnn tlil' nile at which daiu could be innmniilled 
vm the iietwork since they seemed to leel the dutu-nile wnuld .renilv 
altec! the nuinner in which the netsvtHk could be used. Curreufly the 

ol 50 UOO h:iud. T!ie current rate was deterniined soleiy cm ecuiUMuic 
grounds, bur intcruetive use not Invnlving the [raiisler of larue data files 
tfils rate .seems tu be cpiile satislactury, 

The advanin-e to the user of going through Uie Jiotwork. aside iVotn 
savrngs on telephano line chut=ges. is tliut users can joinilv utilise resources 
ill !n<^=e than one site sliiuiiianeously. This is not possihle'oiherwisc 

With the data rale of the ULMwork at ^000 baud, doesn't the char..e 
lur core residency, while wailing fur data lo be trunslerred over the 
network become prohibitive? As witli most timo-sliarinu systems the user 
IS nut charged except lov connect iimc while liis prounmis are acltially 
execuinig uisiructiuus. hi (act, while the data fransfer is tukmg place the 
user s prugram would be paged out onto secondary storasp and would nut 
be using real core sloragc. The only additional cost to^a user riimiinu -i 
program uldi/mgdala at anulber node would be theeonnect time reuui^:d 
lur the ininsnnssion, plus a relalively smuJI aiiiount fbr the luuisekeepln" 
required by the network In terrace routines, ^ 
Arter the question and answer period, a nhn of the network in 
nperat.on was shown. It demonstrated a prourani at the University of 
Mtclngaii which provided data to a program running at Wayne State A| 
Wayne Stale the data was processed and llie results returned lo the first 
program which used it to eonstruci a graphical display im a device 
connected to the UM machine. Prolessor Bertram Her/og. the narralor in 
le tilm was able lu Interact dynamically with the Iwo programs ihrouRh 
Uie graphic.s terniinal. ^ 
During the entire conrereiiee the MERIT nctsvoik was available for 
use by conferenco participants who wished to get hands-on eNpcrleiice. 



ERIC 



121 



— run *mount par*mnet 'net* desi-ms 
-EXECUTION BEGINS 
MNET *NiT* DEST=IV1S 

^IMET*: MOUNTED ON MNOO 
^EXECUTION TERMINATED 
= run mnstmewc par=*net* 
= EXECUTION BEGINS 



0/09/72 MSU HUSTLER 2 L239 LSD 29.14 10/08/72 
TYPE PASSWORD, PN, AND USER ID. 
XXXXKXXXXX 
©MMMMMMMIVtMM 

©ssssssssss 

©TTTTTTTTTT, 
(9 

■■■■■,616467,aupperle 

SS83023, LINE 30 

LAST ACCESS: S 10/09/72 13:20 

RUNS: 13 BALANCE: 84989.99 

PRODUCTION INTERRUPTED AT 9 P.M. FOR SYSTEM 
DEVELOPMENT UNTIL 11 P.M. 
SYSTEM: FORTRAN LINE RANGE 0 • 0 
LENGTH = 72 MARQIN= LINiS- 
READY 13,25.45 



files. 

- 1 SYSTEM FILES-- 
-PRIVATE FILES-- 
C'ZZZOUT EWFILE 
READY 13.27.04 

logout, t 

JOB COST: S .23 

*CONNECTION CLOSED 
*NET*: DISMOUNTED 
#EXECUTION TERMINATED 



Figure 4 



ok, 
OK- 

connect, in put. 
OK- 

Copy, input, temp, 
.source demo(1,9) 
*eof 
*eof 

OK- 
,CCi-on 

connoct,DLftput. 
OK^ 

rewind, temp, copy, output. 

*eof 

"eof 

OK. 

copy, temp, output. 

A-B=C iXAMPLES 
CSECT X'20' 
IVlOV A,C 
SUB B,C, 
HALT 
DC F"10" 
DC F"20" 
DC F"0" 
fND 



iXAIVlPLi 
START 



A 
B 
C 



OK- 
,sink -t 

rewind,temp. copy.temp.outpyt. 
,mts 



#list -t 

> 1 

> 2 

> 3 

> 4 

> 5 

> 6 

> ' 7 

> 8 

> 9 

> 10 

> 11 
END OF FILi 



iXAMPLi 
START 



A 
B 
C 



OK- 



A-B=C IXAMPLES 
CSECT K'200' 



MOV 

SUB 

HALT 

DC 

DC 

DC 

END 



A, C 

B, C 

F"20" 
F"0" 
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-run mnet:newc par- 'net' 
^EXECUTION BEGINS 

MTS ; WAYNE STATE (MN 10-0077) 

MTS WILL BE GOING DOWN AT 12 MIDNIGHT FOR 

RECONFIGURATION 
-sig sbcm pw- 

"LAST SIGNON WAS: 17:18:33 10=10-72 

USER "SBCM" SIGNED ON AT 17:41:46 ON 10-10-72 
-run 'ftp par-source- 'source printss'sink ' 
EXECUTION BEGINS 
.soLirce r'w.s 



MICHIGAN TERMINAL SYSTEM FORTRAN IV G COM- 



FILER MAIN 

0001 DIMENSION ALPHA(IOO) 

0002 INTEGER*2 LEN 

0003 10 CALL RiAD(ALPHA,LEN,0,LNUM,B,&20) 

0004 CALL WRITE{ALPHA.LEN,0,LNUM,e.&20) 

0005 GO TO 10 

0006 20 STOP 

0007 END 



TOTAL MEMORY REQUIRiMENTS 000344 BYTES 
NO ERRORS IN MAIN 

NO STATEMENTS FLAGGED IN THE ABOVE COM= 
PILATIONS. 

^sig s 

OFF AT 17:44;B1 
E 185.676 
C 1.854 
S B6.053 
D 38 
S.36 

^CONNECTION CLOSED 
*NET*: DISMOUNTiD 



Ffgure 6 
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Assistance for Faculty Users: 
Development of Computer-Related 
Instructional Materials 

Clinirniuni Karl Zinn 
Center for Resenrch on Lenming rind Tenchln|, 
and MERIT Network 
Universily of Michignn 

E. C, Hertzler 
Depurtment of Biology 
Uiiivershy of Miehiguii 

Dana Main 

Depiirtment of Psychology 
University of Michigan 

Recorder: Maiy Jill Ault 
Cenfer for Research on 

Learning and Teaching 
University of tVlichigan 

PROJEC T EXTEND 

Karl Zinn noted thai Project EXTEND -s eslablished Wiihin the 
MERIT Computer Network environment to luring demnnsirLitioiis and iriul 
ersperience with compiiling resuurces for insimclion to Hmall college 
faculty, It draws heavily on the computing resources, software, and 
documentalion provided by the coniputing centers of the piii ticipnting 
MERIT universities - the University of Michigan, Wayne Slate University, 
and Michigan State University. 

The most iniportiint contributors to the success of instructional 
coniputini «re the inslnictors in the various disciplines. Their ideas and 
judgments are crucial to the ucceptance of new tochnoiogy for learnini*. 
Not only is their judgment on the value of various applicaiions crucial, bin 
in addition their advice on documentation, user guides, and other support 
materials is quite important. The contribution of' the disciplines sluaild be 
handled througli departmenis. professional associations, and authoring 
teams. One cannot depend entirely on computing centers, administraturs, 
regional consortia, or publications on instructional compuiing. but must 
include the leaders in the teaching of each discipline apart from 
computers. The decisions will be made and the incentives will be provided 
by those people who are leaders and set standards of quality for what is 
important In the discipline and its teaching, 
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Ronald Coda 
Director 

Northern California Re|iQnaI 
Computing Network 

Ralph Deal 

Department of CIiemiHtiy 
Kalamazoo College 

Jojieph Denk 
Curriculum Coordinator 
North Carolina Educational 
Coniputing Service 



The Pruleci niakcs a inujor effni t to fu4:i!iin!u tlie innisfer of ideas and 
prcigrnms lieisveeri iiistiluiions aiul C43n^idefs stiiall colleges lo be Linking 
the nnisi iinporiiint suuives. li attcnipts to ininshite ihe services of a large 
university to snuill insiiliaions in the urua, SmuH college coniputing centers 
often musi look for coopenilive arrangements to assemble reHourees and 
expertise, 

Sonic of the scnleeK and support lunciions which Project l:XTl:NP 
provides are listed below, 

h Infimmdofh The files aiid technical memos of die Prnjcef 
provide inl\)rniatit)ii aiid advice aboiii the cupabiliiies of conipuierH for use 
in instruction. 

2. pemonS!ratU)ns, A number of rather general denionsi rations have 
been prepared, each one indieatltig a type of eoniribulion to learning 
ihrriugh the use of compuiing, 

3. Comuitation uniJ iraining. Staff ndvlse individual faculty and 
provide training through workshops and writ ion mnlerials, emphasi/ing 
means for carrying on effeciive instruciion. The devetopmenl of 
coniputer-^rclatcd instructional maierials is a priniary subject of workshops 
and consuluition; advice is offered on development proeeduics, personnel 
requlrenienis, appropriata equipment, evalualiun of outcomes, funding of 
further developnient activities, etc, 

4. DevehpNient and modification. The Prcijcct offers programming 
assistance to adapt the demonstration programs to the specific and 
individual needs of participating faculty = The faculty niember is 
encouraged to make suggestions, observe their implementaUon oii the 
coniputer, and test them nul with students, In addition die participating 
faculty are encoiiraged to implement their own ideas. Credit Is given to 
program authors through the library of programs used by the Project and 
in the ON-LINE Newsletter, distributed lo all colleges and unlversiiies in 
the state. 

5. Reproduction and distnbutiofi. The staff asslsis with the editing 
and production of manuals. Credit is given to program authors througli the 
publication of documentation packages which iaciliiatc classroom use, 

6. livaluation and rGparting. Careful atiention to the evaluation of 
the aciivlties is encouraged^ inckiding objective measures of pcribrmance 
or reports of student attitude wherever possible. Perhaps more important 
is the professionai review by peers in the same discipline. The Project also 
collects data from the use of programs at other colleges toward tlie 
purpose of modifying these programs to make them more serviceable. A 
model for the documentation of programs and for the disseiiiination of 
those programs Is being constructed. 

Three of the panelists have been involved to varying degrees vvith the 
Project and represent different points of view about the use of computing 
in aducation, Dana Main has developed a flexible program, for instruclion 
in psychology for which documentation was pubiished by ihe Project, 
Raiph Deal is svith a college which Is currently vvorking to develop 
capabilities fn Instructional coniputing^ E.C. Herizler represints an 
orgam;= ation in existence long before ihe Project which can be said to be a 
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m.jciol 1)1 some rtMuUunships between u iiniversiiy md the siiriaiindinu 
ci>innuinHy uollcges. The fsvo renudning panollsti;. .liiseph Donk ;iiid 
Runakl rode, are iiivolvcd wiih instruciissiuil cmiipiiiina thmimh iioiwurks 
in (Hlicr suiieK unci will connticnt on the prohlems of dlsscniinaiion. 

EXPER SIM: AN INSTRUCTIONAL COMPUTING PROGRAM 

Dana Main desL-ribLHl the devclopnient uf LiXPliR SIM. This woek the 
nnc-thousandth student uaod the HXPHK SIM prugmni to place an 
cxpetimental design onto ihe computing system and to tibtain sinuilatcti 
duta by means of daia-generaling niodels. lie was a cullege sopiionioie, 
thinking he might nKijor in psychology, and had no knowledge of 
siaiistics. progranimiiig. or for lhat niatier t;omputcrs. He was able nol 
only U) design an experiment, as he was within the siructurc of the old 
eleineniaiy psyehology laboratoiy course ( Iniditlanaliy a rut lab), but also 
to design a research program on subject matter as diverse as the eiiolugy of 
schijjnphrenia. imprinting, and motiviUion in roLJiine tasks in an industrial 
setting. Mo copod with cosl^beneril programs, budget writing, as weli as the 
design ot^experinients. hypoiliesis testing, and theory testing. 

The student is able to do this because we have developed wliai we call 
the experimental simulation supervisor^ written in FORTRAN for use an 
the Michigan Terminal System by Robert Stout, a graduate student in 
mathematicai psychology. At this point the supervisor can generate data 
from one of three difTcrcnt tiles - one tot each model. We are in the 
process of putting three more files onto the supervi.snr which "are niore 
complex in nature and involve different .subject mailer. 

Wo do not have n labcraioiy computer or even a teniilnaL We use the 
public terminals and keypunches on the Michigan campus. A student is 
tauglit how to use the system In eith.r batch or interactive uiode, using a 
keypunch or a typewriter terminal as he wishes. The •iassroom itself is the 
simulation of li scientific community where each siu ; plays the role of 
a social scientist and goes through all of the various les which the time 
constraints of data collection eliminated in the truditional lab. 

The models used in the system renect the pedagogicQl as well as die 
research interests of our graduate students. They are based on a body of 
literature which in the behavioral sciences is often very contradictory. The 
model builder, the computer programmer, and the instructor are distinctly 
different roles, although occasionally one person will piay two or three o'f 
these roles. We wanted to keep the roles distinct so that the model builder 
was involved purely with subjecf matter and did not have to deal with 
programming oDnstralnts. Our goal is to develop a library of models such 
thai a potpourri of subject matter is availabie for investigation, and to 
develop with appropriate funding a language which would allow model 
builders to place their models onto the system without extensive 
programming ability. 

We have operated without formal funding in the sense that we have 
not had a research grant. My salary was paid by the department as 
coordinator of this course, and graduate student teaching fellows have 
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Cinitrihuicci trcniendinisly io our resouiuOM. Thoir only rewiird is tluit 
credit tin auihors is given tbeni on ovcvy priniout. We have ulso pottcii 
mmc help in ihe developnicnl o( ihcse nuHeiiiils fnm) Prnieci IiXTl^ND. 
fiDin ihe Oftlce u!' Reyeaich Adniinisli uliun, and Ironi ihe Cenier for 
licseurch on Leariihig and Teaching, which suppuricd SDnic gniduaie 
sludcniH In iho sumnier who duvcUipcd the prugraniniing. 

As funds lor nialntaining u ral hib were cui bacl%=l ftumd nioncs' lor 
cdiicntjonal CLunpuicr use in a diriercnt biidpet, I was abk lo pcrHuade my 
chah'num of ihe vahje of this kind of insirucllonal inetluHl and lie has been 
very gencrouH in our poriion of' the coniputiiip tiinds allotted to the 
psychoiogy deparlnicnL 

My plan of cuurse Is lo e>Ltend llie niaieriaLs dcveh^ped here lo oliier 
einhsrs svllliln the doparimeni. To HCnne exleiU this has been done, jor 
e^.iniple, n tlie stalisties courses. Other Instructors i)nly very recently are 
seeing ih pt)teniial of devehiping certain models, concenlruted (or more 
advLi; i ■ vi courses, 

The entire project has been developed lU a cost of about S5000-6000, 
Our budget for student eompuler use is around S5000 a year, or SlO a 
student lor appruNiniately I 2 experinients each. 

ONE COLLEGE S PROSPECTS FOR INSTRUCTIONAL COMPUTING 

■ 

^ Ralph Deal spoke Irom experience at Kalaniazoo College, a sninl! 
prlvaie liberal arts college, hi the attempt to make elTective use of^ 
eoniputcrs we have appolnlcd Donald Sianai to a new lacuUy posillon 
Associalc Prulcssor of Computer Science, hie Iniiialcs a new legithnaie 
discipline In our liberal arts curriculum. This pi)siiion is not the 
adniinist raljve role of computer center director, but a gcnuliie laculty role. 
Don will teach a scries of ihree courses during the year to provide 
background t^or students working on senior [ndependent projects with a 
strong computer emphasis, and to provide enough background for them to 
consider graduate work in computer science. His remaining responsibilities 
lie in faculty deveippmenl ~ talking with faculty members who think the 
computer might be useful to them and helping them to explore these 
possibilities, This is an area in which Project EXTEND will be very useful 
to us. 

Kalamazoo College is really just coming into Prcyect EXTEND, We 
hope to sec several things happen at the college through our participation. 
A terniinal will be connected directly tlirougli a leased teleplione line to 
the Michigan State CDC 6S00 and through MERIT to the Michigan 
Terminal System at the University of Michigan and Wayne State 
University. Thus we will be able to use at Kalaniuzoo College programs 
(such as EXPER SIM) which have been tested and well dDcumenied by 
Project EXTEND in a variety of disciphnes. Because some CPU and 
connect-time funds will be provided, within a limited range we will be able 
to explore those programs. 

We see our new program in computer science as providing a significant 
Q impaci on education at Kalamazoo College and perhaps serve as a model 
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k)r iho study ittul urn urcoMipuicrs in a smull liberal aris cnllc|:tj. Throiigli 
Frujecl HXTHND svc expcci w gnin asslstmice in construclinu sirmcalcs 
laculiy Uevclupment niul t\n ihe education t)f iliu administrnJion rog-iidiim 
llie possibiiidos tor efleciive use orcomputing nicililies iii KnUumyoo \hn 
svhen Projeui EXTHND terniinuies. wo arc wuniiniiied lo provide 
mcLininglul coniputing fucililies I'ur our siudQiils and racuhy nti -i 
continuing basis. 

Atunher advantage in our parlicipuiion is that wo will gain experienco 
sviih an ongoing academic neiwork. If is very unlikctv (hut Kalaniazou 
College will receive federal funding |ur the purchase of ennipuiinu 
hiirdwnrc, II lederal funding is Ibrthcoming in mippori eomputinu 
laudities. il svill prabably he through nctsvork aciivities. We wcndd Hke lo 
see a cotTiputjng network beiweon colleges and universities deNigned to 
cnlianco undergraduate leaming. The development of new modes of 
learning at small uolieges frequently suffers f>c)m faculty isolation- sharing 
program develupnient over such a network should remove this hindr-uiee 
Experience from Projeci EXTEND svill be invaluable in the developmcn! 
of an educatjonai network. 




A MODEL OF SOME RELATIONSHIPS BETWEEN A UNIVERSITY 
AND THE SURROUNDING CONIMUNITY COLLEGES 

At least in ihe state of Michigan, universities are surrounded by 
comnuiniiy eolleges. In any particular area the number of students in the 
comnuinily colleges exceeds the number in the university. This dillerence 
IS likely lo increase becuuse the community colleges are growing much 
raster than the universities. !f computing facilities are to be networked in a 
given area, certainly the communliy colleges are going to become involved 
at sonie point. 

The Association of Community College Biologisis (ACCB) is one 
model of some relutionships between a university and the surroundiiiu 
community colleges. E.C, Hertzler described the model. The ACCB has 
grown up around the Dearborn campus of the University of Michigan and 
mvolves ten noarby community colleges with a total of about 100,000 
students. The group's success Is based on the fact that it was organi/:ed by 
users, not by administrators. I suspect that if networks develop 
successfully in metropolitan areas this will have to be the mode of 
organizution. The usual univcrsiiy attitude toward comnvuniiy collegGS 
tends to kill all kinds of cooperation. Wo began quite open-mlndedly and 
were rather surprised lo Hnd the high quality of instruction and facihties 
in the community college. 

The instructors at community colleges have often come from high 
school teaching experiences and feel lluit they have graduated from the 
professional organizations for high school science instructors. Yet they 
cannot join the professional university organii^ations that have u heavy 
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commitment to resenrch. Hence they are cut off from one an^ilier. The 
ACCB was nrpanizecl to meet ihe real needs of the biology insiruclurs. 

We have tound Uuil cummuniiy college insiruciurs recognize the need= 
for feedback from speciulisls svlio are rrequenily not available at their 
Kchuols, In the university, ^ipecialist^i in many areas ui' a discipline are 
available as consulianih Ibr elementnry courses, ACCB brings to|eiher the 
comnuinity college ImirucUm and specialists from nearby universities. 

Community college tacuhy wani specla] graduate courses even though 
their institutions do not reward them for earning doctorules or for 
conipleiing more than ^0 hours of poshnuisier's work. ACCB surveys 
individual needs, designg a specinl ctnirsc, and finds a prolessor in a 
neighboring univeisity who Is willing to lead a course covering specific 
topics and taught in a specinc way. For the instructor this is very diflerent 
from choosing a course by title from a cutuiogue in the hope that it will 
meet his needs. 

If computer use is extended to eommunily colieges tor the university, 
it will probably be niodelied on this kind of tailor-made arrangement. 

PROMOTING FACULTY USE WITHIN A NETWORK 

Ronald Code ruUed tlial in many schools one department meinber 
seeniingly has been assigned the role of computer user, and therefore he 
always offers the computer course. In some places a point of stabilizaiion 
is reached wliere the computer is used by one physics teuclier. one social 
scientist, one business teacher, and perhaps three Instructors in data 
processing and progruniming. For several years it is difficult to progress 
beyond that point. At the Northern California Regional Computing 
Network (previously the Bay Area Netsvork) wa have tried to overcome 
this by finiding a group (5f people for a prtiject and ''bugging the daylights 
out of them to ttiake them produce,"' In other words, it is not voluntary; 
once sonieone is involved we svon't lei lilm go. 

A more general problem is the resistance to the adoption of new 
methods. 1 normally find that the authors of most packages are about 
1000 pei^cent more enihusiastic about it than anyone else, at least at first. 
Gradually people react to these systems if they think that something is 
going to catch on. However if they tee] that this is a specialized area, they 
can ignore it safely and perhaps can be belter off by doing so, The whole 
department will not automatically adopt a new method of teaching once it 
is introduced. It is often a long tedious process. 

The user at a remote school in the network sometimes feels that he 
wqll have difficulty in having the program adapted to his needs. However if 
the remote user has this problem, the user at the computer site has the 
same problem. Almost all of the widely-used programs have some data area 
that can be changed. If this were not so the program would not be flaxible, 
and all users would suffer with it. 

In our experience users very seldom seek to adapt the teaching 
^ strategy of a program l they either accept or reject it as a whole. With a 
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qiiosilun and iinswcr pmgrani or drill iho aiithur rinds llie prcmnim nfgieai 
interest and vory rolevtmt niid no one else Wkm It at ull. In ilic pumniiiis on 
our network ihc leannlnij str;)tcgy iuusnol been well developed and isqiiltt; 
simple. 

Alllimtgh our program Is located at the SlLinlV>rd Coniputaiion (Vnier 
uompuicr, we have nu teuuhers from .Stanf\)rd pariicipatinc. The nine 
purticipating L-omniunity colleycs are nut inleresied in HuppVirilng larue 
research pmjecis bcenusc ihcy dun'i do any research, Thi^y arc 010^1 
interested in tlic number ol smdenis thni can use the computer, uiven tluit 
each student does virtually nothing on the coniputer. Some of the colleges 
are linding that they are paying for things that they don't need when tirey 
huy into networks hosted by a very la'rge unlvcrsliv, Some of ilie niost 
suecosslul conimunity college Hysioms utilize small eonipuiers with 
time-shared terminals and lOOO line BASIC programs. Their compntlug 
needs are in a dirforeni eategory than arc ihuse of a research tenter. 



TRANSPORTING TEACHING PACKAGES 

Joseph Denk ouElined some problems in transporting compuier-basod 
teaching programs. As with texts where perhaps six books dominate 95 
percent of the market in a particular discipline, of the many ayallable 
coniputor programs for teaching only a few are In wide use. These few 
allow many pedagogical approaches. Most programs are bound by ihoir 
pedagogy as described In the documentation, Frequcnily an Instrucior will 
be able to find only two or three prrjgrams out of a library that he can fit 
into his undergrflduate course. There are as many approaches lo education 
as there are facuiiy members. A few approaches are outstanding. When an 
outstanding program Is documented and used by a large group of people 
within a user-to-user neiwijrk, it Is improved in the process. A highly 
structured CAI package does not often move away from its place of origin. 
Other [iiore skeletal programs like the EXPER SIM package have been very 
viable, because they are tflilored not to fit or replace acurricular package 
but 10 supplement it as homework activity. We ot North Carolina have 
found that the nexible open-ended homework-oriented slructure is easily 
fit into a particular instructor's pedagogy and research interests. As it is ' 
transportable between teachers in one discipline, it can also move between 
disciplines. 

The technical transport of a computer program is relatively simplo. 
The big problem is the pedagogy. A necessity is the presenco of dedicated 
faculty members who have enough time to move the pedagogy. At North 
Carolina we are highly dependent on the total dedication of the staff who 
take care of user's technical problems, helping the faculty members 
implenient program.mlng support for his pedagogical purpose. The faculiy 
user must be involved with the design of the program "in order that its 
educational goals remain distinct. Yat there are too many technical 
barriers toward mounting adequate data bases and clean, reliable, and 
mainrainable statistical packages for the user to assume this responsibility 

o 
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himselp. Among the must vaiuablc Qmpluyces to a cunipulcr comer is ihe 
one who knows the systom. the user needs, and the disciplines. Ahhouph 
such a person is very rare, in some way all tlicsc luncijon^; must be 
implemented in iho compuiing ccnlcr if support is to be guaranteed u> the 
user, 

The user-to-user network Is the only lijnctitiiiul way^ ihat conipulinu 
can be iniroduced into the curricuknn and be disscmiiuited prnperly. When 
computer networkR. Huch us ARPA and NSF were set up, tliis aspect svas 
overlooked in favor of hardware Iniertaues. It is hard enntigh \o iti teres! 
other instructors within the same deprirtirient, let tdone those in 40 sviUely 
spread schools in n network. 

FURTHER DISCUSSION 

Several prcblems arise In the disseminniion of a coniputer program. 
EXPER SIM has operated on a Hrst-come, firHl-serve basis when 
responding to requests for inforniatign. Because HXPliR SIM wuswrilien 
in Fortran it is relatively simple to iranspori it to other Fortran systenm. 
However at the University of Lotilsville two of the three prograins have 
been rewritten In BASIC, and ai another schuol tlicy have been run 
successfully on a PDP-B through the u^c of overlays to accomniodaie the 
smaller coniputer memory. 

There is occnsionally author resistance to giving away programs 
svithout a charge, after all the time spent on their developmeni. However 
in California one author decided, after two years of trying to expand the 
use of his program, that it was hard enough to arouse interest even when 
the program was available williout cost. Most progranis for instructional 
use are nosv available at reproduciio!i cost. For exomple when HXPFR SIM 
documentation was reproduced by Project EXTEND, it was dtstribuied 
free of charge with credit given to the author (who also holds the 
CQpyriglit), 

But it is not enough to distribute the program, The faculty needs to 
be trained to use it (in Northern California by two-monlh'long summer 
workshops). Also after training the facully needs support technical 
support, guidance on where to eonslder the use of the computer in their 
disciphnes and released time from their institution to make the progrum 
operationah 

To differentiate those schools usiiig the computer successfully, the 
decidini factor does not seem to be the size of the sehoors computer. 
Instead there seem to be other factors. First if the people involved are 
influential, instmctional computing Is likely to catch on in the schoo!. 
Secondly if the school feals that Innovative and/or potentially 
eost-raducing methods of instruction are very important, then there is 
likely to be much activity in initructional computing, 

The most transportable programs are those that are not tied to a 
particular philosophy of education. The teaching fellows using EXPER 
SIM run very different classes, some highly structured, some quite loose. 
But all instructors use hypothetical costs for the experhnents each student 
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runs primarily because awareness of com contributes lo good 
experuncntul designs. Since <.nly u skeloiul progr.m Is provided, the Jur^ 
cim be siructurcd lii niuny dirferent wuys. 

.•n.,nT'r'\'''' '''''''^^'^'^^^^ t-ontroversy about the respoiisibiliiv dI' the 
.n. uuor (u give the undergraduate student experience with tools for the 
. Meuion Of real data. Some tell that with simulated data the student wa. 
mhssing a very importanl part of a'l. niiflu' feehnique 

used^f tl," ;''m^'" ^^^^'^'i^fig issue. EXPER SIM i, 

u^w i in the Inst luboraiory uourse a student in psyclioUjcy has In -i 

think With fcXPtR biM the sequenee is reversed. He begins lo ibrmul^te 
h>^othese« about the subject area in tlr,, uuurse. Laboratory _ 
are used lor the advanced student who has aheady been inime^ec^ in U e 
.u^,ect matter. She did nu, at all advocate the dimina.ion of'hJ da 

^Inf Mieli^^!''!""'' ''"''^"''^ undergraduate career, but felt 

^uu he united resources were better placed svith the advanced student 
who has done some thinking about the field. 
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NCECS 



Joseph Denk opened his presontatinn by remarking thai the NCECS 
neiwurk is known priniarily ihu3ugh u '^nshsvrapper" cuHed PALS, which 
is a cuireni awareness buHetin in Nofih Carohna, anti wliich outside tlte 
blute lias been inisreuLl a catalogue, PALS is \h- iniplementation of a 
curriculuni model \\^hich will be described in some -etaih 

Tlie regional network wa^ born out of piivaic limds and wm a 
Inr-sighted project by the state of North CuroHna. A lotally unii o 
computing siluation was developed by three ciosely situated universitleh = 
the University of North Carohna at Chapel Hill, North Carolina State 
University, and Duke University. They farmed a non-protlt organization, 
the Triangle UnivcrslUcs Computation Center (TUCC), to purchase a large 
IBM computer. The Center is run by a board of directors composed of 
representatives t>om the three universities. In 1966 private money was 
provided to support computing in North Carolina's smaller colleges remote 
to lUCC. A lerminal n?^».! - aMir's coniputirig time was given to each 
college who wished iv jmi tiwlp.^^-. Currently forty remote colleges with 
the three universities in TLCT (■ nv i regional network. 

The Compuuitlor^ ^ n^ci i-. lun by an excellent staff Including six 
systems programmers w1kj.hu only responsibility is to keep the machine 
running. Tlie primary function of the twelve employees of tlie North 
Carolina EducationHl Computing Service (NCECS) is to meet the 
^ inslructional computing needs of the remote users and in particular to 
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provide sipplicaiinns proijruniiniiig. This sruiip luis utiempied to enlarge 
the scnpc oi cduciitioiiiil Ciimpiuiiiu ii! ihc leinuio .■ampiiseK The 
LHlucalictiuiI .service stuff Lit Nt'HCS supplies user service vh. WATS lines 
iicrcws (he state, mns u.ser workshops in {ob control huigunges and 
loclintcal services, iind kecp.s the neiwork visible and riinclioniiiy, 

In 196*) I vvas icaciiing glieini.stiy at mo tM' the remote colleaes and 
wa.s ihe coordiiuitur o!' the cliLMiiistry iiroup that was irvinu to share 
programs and ideas niiiong its nicmbers. In addition I was the numLiaor of 
llio cullegu-s lemiinal lo the coniputliig complex. Instruclor.s in bii.lness 
Huciology. political science, and oilier disciplines came to me tor uselul 
iiisiruclional packages. I couldn't gel my hands on eniuiyh nuiterials \o 
mm their needs. Alter niiich diflkiiity ! discovered that t!ie Computalion 
C enter was supporiing only a couple of big staii.siical packages. ! could not 
idennly a clearinghouse for coniputing packages uporuiing in any one 
discipline, with the exception of the quantum chemistry program 
exchange in Indiana which was geared toward the researcher, not the 
educator. 

So [ collecied everything that I cuuid find and set up my own 
inlormal clearinghunse. In the liist two years I had collected 3,000 
packages from conlerenccs, journals, and any other place I heard about 
them. I organized the programs into three categories. Caiegtuy C was for 
programs that I hud heard about but hadiri been able to locate, either' 
because I hadn't Ibiind their audiors or because they didn't exist. Cate"ory 
B was lor programs with low support. Category A was I'or those progmms 
t un were lully operational on the cumpuiinfl system and maintained by 
the slaft. ■ 

When I had collected enough progranis. 1 began lo mn workshops 
diroughout the slate. We {meaning myself and sumc 150 faculty members 
Irom North Carolina and olher slates) have run 41 two-day workshops in 
the last three years and have trained 1400 luculty members. During these 
workshops wo expose materials in a scmi-opcrablc or limping state 
(Categoiy B) to the J'aculiy. If the faculty indlcales thai a program seems 
to be viable, we put it on the system wiih full support. Thus in this mode] 
Un obtaining ciirnciduni materials the faculty sifts out programs of, 
interest in workshops, indicating which have an initial appearance of 
validity, ' 

..mn?^^' = P''-'^"S^'' ' ^'^""S'^' ^v^re very good (tor example 

INlPRtSS trom Dartmouth fbr social science data processing and un 
inlorniation retrieval sysieni for infra-red spectra), were slipped rlghl on 
through the workshop stage and put on the system directly. However the 
majority of the programs un the system have been chosen by the faculty 
As of the firs! of January, of the 400 programs on the compuier (with 340 
in Category AJ 312 are in classroom use. PALS lists 1000 and another 
iuOO have been collected. 

Some disciplines are more reliant than others on canned or "black 
bo.s" progranis. For exampje. mathematics, biology, chemistry and physics 
have used veiy lew canned programs. We have used the model to sift out 
those programs which are iniportani to save fur education and to support 
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lulty iin illc coinpuicr. M cm be seen iii PALS (he largest tniinber tif 
piugniins are in clieiiiislry. but the greatest ueecleratlun in ueeuniubiliDn 
Iids oeeuired in the suciui seienees= 

Arising fwm m\ \mb\k adviicticy of liie necessity oX ihe Conipulalion 
Ccnier'K supptMi of prugrani exchange, anoiher organi/^alion. CONDUl l\ 
sva?i bt)m. CONDUrr is eonipused of live regiunat eenlcr^nvhci have cnnie 
logeihcr u? icsi ihe iraiiHpnrlahiliiy cuniculuni nutterials. Tlic five 
eenlers are Dariniuulh C'oilege, (lie University of hiwa. Oregcin Slate 
Univer!^ily. (he University of Texa^ (Aiistin). and NCHC'S iii Nnnh 
(^arohiUL Cumpuiing cetiter pcr^unnel have been involved \nm) the 
beginning in order to achieve the umM eflcclivc tiiix of piograninicrs, 
eonipiiler scientists, atid niusl iinpurlantly students and I acuity. Oti 
Janiiaiy 1 we begun tu lesi (he niubility of jnaterials in six diseiphncs, A 
faeidty et>nniiittce In each discjphne selected the nuileriul^ to be inuved, 

CONDUIT has niuved nialerials in all six disciplines aniung the five 
suhonls. In cheniistry 40 educational packages were nioved. In the 
financial sciences {reully isvo disciplines) we tnoved 20 packages in 
operations nnniagcnicnt for business und seven siiiiuhitions hi niiciH^ and 
macro economies. In niathenuUics we nioved ihe Iowa inalerlals in linear 
algebra, In physjgs we moved the CO-^HXIST materials ibr iniroduciory 
physics from DartiTiouth, (However in this package the student docs all the 
programming, so 1 don't know if we have tested anything here.) In the 
social sciences we accomplished ihe most extensive work. Nine data bases 
were mobilised to lit the survey analyslB systenis uf all five regional 
networks. We built translating systems to allow the future tiunsporl of 
data bases between the tour basic staiisiical systems in operation - 
IMPRESS at Dartmouth; SPSS at Iowa, Texas and Noiih Carohna;SIPS at 
Oregon State; and POISSON at North Carolina (a version of IMPRl^SS). 
This nuyor piece of work was accumplished by disciplined, hard-working 
social scientists and could not have been as functionai if it had been done 
by a group of cc^mputer scientists. 

This summer CONDUIT conducted a series of workshops in lour of 
the six disciplines to train the faculty in the new programs. The workshop 
on the use of the social science programs will be held in late October, and 
the workshop f\ir biologists in December. 

Because of the success of CONDUIT, NCIiCS bus been able to add 
over 100 packages tu the next issue of PALS. 

In the beginning there was very little faculiy interest in educatiaiial 
ccsmputing^ but now we huve 100 responses within ten days of the 
announcement of a workshop. There are 1000 active users in the state, 
{An active user Is defined as someone who has used a program In his class 
during at least one seniester.) 

Supported by the National Science Foundation, we have spent about 
SI 10.000 in the past twoyeais - half on wgrkshops educating the faculty 
about possible uses of computing in education and Iiall' putting the 
selected programs on the syslenL This second body of work was done by 
nfty faculty members and the NCECS stnft\ 

The NCECS model for assembling a large library of curriculum 
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maienals rosts on the concept of transpt>rtabiliiy. ilit; feasibility of moving 
programs onto the TUCC system in Nonh Caroliim. Becuuse of tinancial 
limitations a; many computing centerii this model cunnoi be widely 
adopted. However its major value is that hopefully you will see the sifting 
proeess as a method rgalislrcally able to bring forth quality ciirricukiin 
materials that we will be able to move as packuges to your schools. 

DISCUSSION 



DhNK: The critical point Is tliat there must be someone svho is an 
iiuennediury between the disciplines and the other computing center staff, 
someone who works on application progrumming and forms a bridge' 
between the disciplines and the computing center. Any one compuler 
center employee can support only a few packages. What Is needed is a 
liser-to-user linkage, making the discipline consuUing group the 'aciual 
users themselves^ 

MEAGHER: At Western Michigan University we have three 
application staff members working wlih particular departments, through 
the device of joint appointments. For example one man is appointed 
jointly at the Computing Center and the sociology department. A large 
percentage of the working educaiional packages on our system are 
sialistlcal, because niosi research work on campus is being done by the 
sociologists and because the most vocal demand I'or computing services has 
come from them. However the sociology deparlment actually wants a 
programmer to write packages for them and tlicy will probably hire one 
soon. Another joint appointment is with the antliropolngy department, 
but this department does not seem to be veiy interested In insiructionai 
computing. The third joint appolntnient is with the mathematics 
department. This one has been our biggest success. The man filliny this 
position Is not interested In turther research, but in consulting on 
applicaiion.s. He has been an extremely usclul statistician to the faculty on 
campus, 

I agree very strongly with you on the . approach of delaying 
implementation of a package until someone wants it. Otherwise you can 
spend weeks on a program and then find that it Is not being used. 

GOINGS: What criteria do you use to move a program up Into the 
Implementation range, or to Category A? ' 

DENK; in preparing for a workshop we will get a number of programs 
in that subject area working, a! least temporarily, on the system. The 
authors of Important programs or their disciples are invited to the 
workshop to discuss with participating faculty the pedagogy involved and 
(he operation of tile program, After Ihe meeting we conduct two intbrmal 
surveys (one Imniedlalely following the workshop and the second about 
two weeks after) t^o ask participants If (hey want lo have this package 
available on-line. If the program Is called for by one or two people, we 
niove it up onto the system. 

We monitor u.ser requests for u^ago of all programs on-line, Our 
^ on-line library is close to 500 programs dedicated to education, in addition 

ERIC 

137 



to ihc suitistical packages library which U Icirmally supported by the 
compuiing center. 

GOINGS: Our QQniputing center, a sma!I shop, seeg its funcliuns us 
keeping the niLicliine operating and providing languages and statistieal 
packages (or the user, Although we do try to encourage the use uf the 
computer by the faculty, reully tlil^^ h the task and responsibility of the 
departn.ients, Two of theni, stjclolugy and educaiiun, have been working 
with Prujeci EXTKND, 

DliNK: Uliimutely you inay be right, yet the coniputiiig center nuisi 
provide the eruibling means to allow ilie use tU^ coinpuicr aids in 
instruction. The computing background ol' niust faculty inember^ is 
cxircniely limited. The cuniputing staff has to provide the lechnical 
knowledge. When a good progrum is Anictioiiing, many niore people niuy 
become interested, 

GlilTKA; At Qakhuid University work lur the adniinislralion 
consumes mu^sl uf our liine. Until recently little utlention has been uiveti 
to fucuUy and siudents, However we hope ihut wltji our new tenninal and 
assistance from Projcci EXTEND w^hich brings us on to ihc MERIT 
Nelwork, the faculty will gain experience wutli large-scale coniputing. Also 
we have reecnily acquired the SPSS packuge which we believe will increase 
the computing center involvenient of the faculty user. 

David McBLAlN (Austin University): Do you think ihul students can 
be succcsslul iti pressuring faculty to use iha coriipuler? 

Ronald CODE (Northern California Computiiig Network): Althuugh 
ihc fiiculty can be very good at sell^detense. this can work to some exient, 
liuwever some computing centers seem to work veiy hard at convincing 
the lacully and students to stay away from the computers. 
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Contracting for Computer Resources 



Chairniaii: Ham' B. Rowell, Director Openiliuns 
Carnegie Mellon Universiry 

Recorder; Timotliy Zorku 
Wayne Stnte University 

To open ihc nieetiiig, Mr. Rosvcll distribiilcd copius or u kMitatlve 
checklist of icrnis und cuiiditions for use in cuntructing fur purcliuse of 
cumpiiiers IVum vendors. He explained tlic objec lives uf tlie pmiel: (1) lo 
exchange Itfrms or cnndilions HUCecssrully used by universiijcs, ;ind 12) Id 
establish a diecklisl af issiie.s, terms, and coiiditions lo ileal wiiii as an 
iiistitiHion enieriiig inlu comractiunal agrceniciilji. 

Diauission fDciised on Inierinstiliiiional guniracting tV)r cuinpuier 
services us uiio varlaliuii ol' euntniciing with vendurs/l-specially with 
interinsliiuilonal coniracls, iiilenlions and eLipubiiilies miisl be made. 
Verbal agreements and staienicnis sucli as, "Well, we'll do the best we 
can" are uficn acceplod in plucc of coniracls. 

There lias tu be "good iaiih" between parlies in areas such as 
lurnaronnd linic and qiiaiililies ol' disk storage. However, standards of 
porlurnnince niusi be denned to mutual smi.sCaciiun and renicdics provijed 
ni case a punicular service isn't provided by ihe siipplyiny coinpuiinu 
cenior, 

Inn- example. In a contract negoiiated bciween ihe National Bureau of 
Standards and Yidc University speciiic siaicnienis are included on 
avitilabiliiy of service for a slated nuniber of hours per day und days per 
week, ir the computer is down 48 hours in succession. NBS can break ihe 
coniraci. If llie.down time is 49 or 50 hours, the probability ol^ NBS 
loaving Is very slim, but the option Is there. 

in.stiU!tion.s are ine.xperlenued in inieruiilversily negotiaiions. These 
negotiaiions are causing many conipuler centers lo examine ilio inanner in 
which business is conduced internally. Coniputing center direciors are not 
accustomed to dealing with users iniernal to the university m the icrnis ol" 
guarantee, regardless of bound.s that are set. 

^ To cover costs and needs of both neginialing parties, some guarantee 
ol mininnini availabilily of equipmoni to ilie user Is necessary, as well as a 
guarantee of minimuin computing by the user. Perhaps a daily "pot" 
sliould be created against which the user may charge compuiing lime if 
used, or torloil funds to tlic supplier If not used, 

Tlie Univorsitv of Toiodo is trying lo work on! agreemenis wi(h 
Bowling Green University for remote access to tlic Bowling Cireen 
Unlversily Coinpuier, Remote coiniectlon is sclicduled for January: 
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eveniuisl'y a regional cenier is planned which will ba heucled by a director 
indepondcm of all institutions. Agreement is ncyesHary between the 
president*^ uflhe institutions nggotiutlng inicrinstitutiunu! contructs, 

Ono jnujur probleni witli convincing the presidenig of tlie liniverHities 
of the iiierits mch tin ligreemoni is that the people presenting the 
argunients on the merits aren't convinced themselves or don't underHtand 
iheni fully. 

Cenier directors can be conndenl with network arrangements only us 
long M there is an external source of tiinds such as a National Science 
Poundalion grant. If tlie center is wholly dependent on the institution's 
rcsoiirccK, balancing the center's budget tnust take precedence over 
objective evaluation of resources available remotely. Interinstltutionul 
contracts inUBl reflect this necessity. Objective consideration of the 
options for remote use of computing resources can be ninde only if the 
administraiion of an institution Is willing to protect the computer center 
financially. It took two years to work out an Interinstitutional agreenieni 
for computer use through the MERIT Network. 

Each computer center director should be encouraging network use 
and providing network service. At the same time he should be held 
responsible for operating on a budget and meeting it. He needs to expect a 
certain income and anticipate a balanced budget at the end of the fiscal 
period. The administration at eacli participating institution must be 
prepared to cover a potenEiul dencit. 

If a long-term de licit occurs on the MERIT Network, perhaps due to a 
University of Michigan physicist using the CDC machine at Michigan Stale 
Universily, this expense sliould be budgeted separately. 

A long run deficit will force the deficit university (the University of 
Michigan in this case) to reevaluate the facilities available locally to 
determine whether the resuurces should be enriched to fill the needs of the 
pliyslclst, or whether it is more cost effective to let the physicist continue 
to use the remote Michigan State University facilities. 

Regarding Future Task Force Activity Mr. Rowejl offered to add 
examples of clauses dealing with inter- and inlra^nsiitutlonal negotiating 
problems. 
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Common Themes and Consensus: 
Report and Discussion of 
Workshops 



ModtMator: Martin Greeiiberger, Professor of Computer ScieiiL-e 
The Johns Hopkins University 



Robert Ciienhall Qg^rgg Sudowskv 

Executive Director Senior Researcli Staff 

iVluseuni Datij Bank Coordinating Urban Institute 
Committee 



Richard I. Hufferbert 
E.xociitive Director 
Interiiniversity Consortium for 

Political Research 
University of Michigan 



Sally Yenies Sedelow 
Professor of Computer Science 

and Linguisticii 
Univirsity of Kansas 



Harrison Shull 

Vice Chancellor for Research 

and Development 
Indiana University 

MODERATOR: 

In this scHsioii, we shali hear a Httlo about what happened at each of 
the workshops and see If we can begin to find some common themes 
across the various f ields and disciplines covered in those workshops. 

On the panel arc representatives of the museum and library fields' 
Ruben ChenJiull of the Museum Data Bank Coordinailni Cummitiee and 
David Pennimaii of Battelle Memorial Institute; also representatives of the 
physicfll scienfies, the social sciences, and the humanilies: Harrison Shull of 
Indiana University (Cliemistry), Richard Hoflerbert of the Interuniversity 
^ Consorimm for Political Research (Political Science), George Sudowsky of 
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Frederick Kilgour 
Director 

Ohio College Librniy Center 



the Urban Institute (Economics), and Sally Setkicnv of the Uiiiver^ity of 
Kansas (Linguistics), 

To provide i\ rmmewurk for the workshi)p reporlH. the panel proposes 
to consider networking, nut in the restricted physical §en^e of a nuiiunal 
telecommunications network intcrcaiuieciing compuicrs and icrminaU uli 
over the couniry, but rather in the nuirc general and lliniiliar senHC of 
people working logeiher in an organised fashion to share resunrces and 
meet cunimon cnd^, hi the more general sense, of course, we have had 
nctwurkH on the national and regional levels all along. Whut niakeK liie 
subject of moment today are the lechnological advances that facilitate new 
ways of networking. 

In ihe more general conlexi, we can talk of what the fields and 
disciplines need in ihe way of resources and services, where they now 
stand, and where they would like to go if the necessary means were 
available. We can talk about opportunities tor sharing resources and about 
incentives Ibr finditig these opportunities and taking advantauc of them. 
Most of us will agree that higher education has lallen short in availing itself 
of such upportunities. We can talk about (he kinds of oruanizuiionH of 
users that would nuike most sense for a given field or discipline, and then, 
coming to the teclinolugical question, we can ask In whicli respects a 
computer^ommunieatlons network is required or desirable, and wluu new 
possibilities it offers. Once having addressed the teclinolugical question in 
this broad context, we might then reexamine the separate issues of user 
needs, sharing, and organization in the light of the new conditions and 
possibniiies that cumputer-communicution networks create. 

Our approach to the subject can be put into the schema shown in 
Figure L 





New Condition 




New Possibilities 




User needs for risources and services 


1 ^ 


Opportunities and incentives for sharing 
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Desirable organizations of users 
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Computer-GommunicatlQns tachnology 
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h is ninrc than wc can hope to uecompHsh in one session, bin pcrluips we 
CUM niuke a start. 

Beginning with the tnst catctigry. tiio piinclisis will now drasv on the 
worksliop disciissiofis to report on ll'ie kinds of resources and mvkcs iluil 
their tlcltl or disciph'ne svould Mko to see devch.)ped or improved. 

DR.CHENHALL: 

In the broadest sense, the resourijcs and services that arc prcseiiily 
avuihible to muscuni rchited disciplines are virtiuiliy nil. Tiiere is no 
inierconnecied eumnuinieaiions system in e.xlstcnee iind svo are m:»ny 
ycLirs behind the field of' dieniistry. I'or example, in ll]i.s whole -irca. 
However, we have taken a niajor step, and huve now rcaehed tiie point 
where we do have a vcliicle for coninuiniciiting the needs and resoincos 
wliich are available to the widely diverse groups of' people whoeome luider 
I he whole category of "museunis," This new organixatinn. The Museum 
Dutii Bank Coordinating Conimittee is, one ol" the greatest resourees we 
have. We also have uvajluble several dllTcrent systenis fur the computerized 
cataloging ol^ nuiseum specimens. However, an iniereonnccted network ol' 
these systems is a long svay otT. At this stage, our network objectives 
wuuid have to be considered far more in the nature of logical neiworks 
rather than physical networks. Whether the need lor physical network.s is 
there or will ever be there remains ii moul point ut this time, Hosvevcr, we 
have achieved this first step of an urganization network which hiis to occur 
bctoi-e there can ever be any turther development. 

Tiiere is a very real incentive for the people in the disciplines that I 
represent to share the inlbrniation which each of them has locked up in 
ilie vaults of their various niuseunis, The primnry incentive is not as nuich 
an inmiediate sharing of the information as the cataloging of ihin 
inlnnnalion so that it is accessiblo tomiisouin directors and to rosearchers 
-- on un intra-nni.seum basis rather tlum on an inter-museum basis. 
Ultimately the opporiunities will be there and the needs will be there for 
the true network kind of sharing of datu. However, at this stage, the 
primary incentives are for developing intra-musQum inforiiiatlon systetns. 
Opportunities Ibr sharing common data structures are far more availtible 
than opportunities for .sharing specific data, as in the .social sciences, or 
than using physical facilities to interconnect the data. 

At this stage in the museum rehited disciplines we are engaged 
.primarily in developnicnt of lechniqucs by which we can describe physical 
objects in machine-readable form. In essence this means being able to 
precisely describe physical objects in terms that are meaningful lo another 
person. The opportunity that sve have ilirough the Museum Data Bank 
Coordinating Connnittee is siniply to coordinate the various elTorls lo 
develop techniques of descriptidn so that eventuully a true interchange of 
the Information base itself will be pusslble. That interchange of 
information Is a long way down the roud, 

I agree completely with Dr, HolTerbert's comment that the 
opporiunities fur sharing are in truth determined by the organi;?ation. in 
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the particular field iliat I repre^enu we huve to consider orpniZLitmn along 
several different lines. One of the re^iNonH for the lorniaiion of the Museum 
Data Bank CQprdliiutiiig Committee is the tact thji organisation along 
disciplinary lines dimply did not seem lu be the best way uf nppruacliing 
the whole problem uf sinning museum datu or lesiuirccs thruugh networks^ 
An orgunizniiun can be and somenmcs k very eflective aUing disciplinary 
lines, but networks musr be organized ulsu along the lines of comniun data 
need*^. All museums are concerned wjih the inventorying or indexing of 
primarily verbal data concerning physical objects. This I consider as a 
common data need. Organization can also be along the lines of common 
needs for analytical capacities, bui in the disciplines thai I represent, ilie 
prlniaiy organizational need is for conitnon data. 

There presently exist two dinereni levels of organisation, both of 
which are important and both of which have specific functions to play in 
Ihc overall problem of networks for museums and relaied disciphnes. The 
first is organization along the lines of individual syslcms. We arc presently 
using some lour or five, perhaps more in individual instances, diflereni 
general intormation system packages. There is communication among users 
ul each of these packaged systems to improve the sysicms and to provide 
the documentation necessary to niake them work. At a second level, is the 
felt need for an organization along the lines of what we are trying to 
accomplish with the Data Bank Coordinating Committee: urgani;^atic5n of 
common data structures, cummon conventions of recording data and, to 
some exient. common terminology. Organization at both of these levels is 
being accomplished. Most of u^ vho are deeply involved hi this leel thai 
the organizaiions thai are presently available will provide opportunities Ibr 
the sharing of resoin-ces. 



DR. SHULL: 

I represent the field of chemistry in this paneL You heard a good deal 
about the organizatipn of chemistry IVom Dr. Lykos yesterday, and I think 
it is clear thai chemists have an extended series of resouices already 
avaihible within the discipline lhat make sharing a natural phenomenon for 
us. The Chemical Abstracts Service is over 70 years okh It has become the 
largest abstracting -service In the world. It is totally computerized in its 
journal production as well as in its abstract production and is now 
producing tapes for bibliographic searches. Chemical Abstracts provides a 
nucleus of resource sharing in chemistry that probably has few parallals in 
other discipllnest 

In addiiiQn; chemistry is foriunaie in being a fairly mathematically- 
oriented discipline, It has the resource of many individuals who hove 
some eonipuier expertise, not only in the rapidly developing Helds of 
online data acquisition, interlacing to computers for laboratory 
experiment control, and in the use of computers as a tool in 
computationai work and theoretical work, but also in the use^ of 
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itijornuiiuHi rcirievLiI uiul infomKilion nrocL'.ssina, 

I wutikliri wuM!. hi)wcvci. to hido :i phoiioiin.Mi()n ixv.miii/'ed in 
us npplyjiit: even lo chiMiiisiry, l\Hipli: niifsidc inir dist,'ipliiiL* 
suHMii lu iliink iluil nil of lis i\rc w-rnnpuier Iml'h and !lui( we kiuiw 
:ihnui liic ciiiiipuier, Tlit> !;ici nl' the iiuiitcr is iliat wc arc vorv, very far 
trum hcinu euiiipuier saiiiiait'd. Hvcii in a relaiively wcll-kiii)wn' and 
advaiiijcd defiartnicii! like iny invn. prt)hably iini ninre tluiii ten piMvcni ut 
ilie laeiiliy are real vompuier hulls in rluj genuine j,en.sc ui ilie \^^n^\. 
Thuse u!"yuu who arc in dLseiplines oilier lhaii ilic pliy.sjeal seiences nuiy 
he a litilc Hii sMrpriscd U) realize liuw far beiiind some iil ilie facullv aie as 
conipured In ilic resi of ihein. llowever. cuniptuerK are a phenonienun oi 
llie lasi dee:Ku\ and cmr iaeiijiy span a period nf liliy years. Many (*roiir 
oldei lacuily have had nu ennipuier experience, and ii is miun lake 
some time bel'ore lUO perweni of iheni are enniroiiahle wiili eurnpiiieis. 
Cunipnter expenise is noi always inversely pn^poriiDnnl lo a^e, hui ihere 
is a rctninkahle enrreiailon. 

Chcinisny lius many resuiirecs. Our reHisurees can be developed and 
already are being developed ihroLiiih various lypes of sharing nieehanisnis. 
The ical problem as expressed by the eoniinun clieniisi. is ihe same one 
ilie lesi of yon have ■ money, and no! jusi money, bui the di.sjribuiiini of 
itHMiey. Ii is vers\ very dilTieuli m ledisi ribuie money iVoni nld-lasliioned 
teehnologies mio jiew ones. Withoui qnesiiini. the nutsi genera! resource 
wc all need is ilie abiiiiy lo proeeed wiili die ideas llun we already have, 

Sharhig is noi speeirie lo ehemisiry. nor lo any pohil of vjew 
ropresonied oii lliis panel, One ol" ihu prime reasons Cor sharinu Is lo use 
our resources jnore etTicicnily. The overall reason lor noiworkiim. ifihere 
is a sinuie one. will prohahly be thai ii is more ceoiiomieal to share our 
cunipuicr power thai way than it is in any oilier. Wiihln the iiekl of 
ehemisiry. we need and ean make use of ilie mosi eeononncal eonipniiiiu 
power available. IhHvever, eeoriomy is not, by any means, the tfiily reason 
eliemisis need lo slune. i began a sharinu primram a deeade ago, heeaiise of 
Ihe reali/aiion diat, despite very rapid leehnolouieal advance, my 
diselpline of iheiirebeai ehemisiry was sumding siill in time. Haeh 
likllviduars aehjevemems in every Iwo-year periotf was being repealed in 
Ihe succeeding twts years, with a sueecssion of rcwriles of e*mipu!er 
programs, luieh Individisa! prtigiam was rewrliien with inereasec! 
sophistieaiion. of course. Seieiiee has a long, j'rulilul history of people 
standing on the shoulders of people who have .gone before iheni, btii 
Ilieoreiieal ehemisny arrived at a point in time where no one was sumding 
on the shoulders (if anyone before them. 

We hecome involved in Ilie sharing of Cijinpuier programs in ihe hope 
lliui at leas! some of these programs would be useful to uthcrs. My idea 
wns lliai. as maehjnes wore moved from one instliiiiimi to other lesser 
ones, ai least the progranus that were good on ihc mucliitie would be u.sefid 
wlien the nuieliiiie was moved to the iieM place, It subsequontly dlti iioi 
oeeiir in Jn.si ilini way. but the sharing luis enabled people in a liiniied way 
. lu stand on eacli other's shoulders, The real need as I see it is a new 
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orguniMiion (Jesigned to be u natiLiiiul cenier tor sharing. Wc need u cenier 
for the sharing of experllse tluu leads lo geiiuiiie. cnniijiued devclopmcnl 
of i^oftware jhat far iranseend^ whm an individual per^un, ur any iKohued 
portiDn of a discipiine, can do alone. That k a sharing in progress. We do 
share daia*mid cgnipuh^ pmgraniH, and we have alsvays shared educaiional 
teehniques in a limilc. way through ihe disiributioii uf books. tcxibookH. 
reviews, and Humniaries. However, die ability lo f;luire edueaiiiinal 
programs is only just beginning. Herein lle^ a real opportunity for the 
i\jture. I think we know very little, in laet, about how to cducaie. Two 
few of us arc working on the very basi.s of what most of us are doing. 

There's a well-develaped way of sharing very large expensive 
resources. It extends not only to things like computers, but also to large 
macliines like aeeelerators in physics. But 1 don't think one should forgot 
about sharing expertise, sharing people. One simple way is lo mcwc thcni 
around a bit. One ought to gimsiuer more broadly, lor example, the kind 
of techniques tliat the CIC has developed In the big len seliools of allosvliig 
graduate students to move among the institutions rather freely as reiiuired 
by dieir progrums. Methods of sharing expertise across our institutional 
barriers are also furthered by the study ftiut the Sedelows are doing - 
examining institutions and determining what It is duit can be shared 
among them. 

The problem of organi^^ation seenis to nie to be a very dilTuse one. My 
view is tlial organizations of every type, characteristic, and nature lliat 
might be desired already exist. The question is whether or not they saiisly 
the particular needs that exist at a pariicular momenL 1 found it very 
surprising thiU there are over live hundred interinstitutional organi/^aiions 
of univetsities, Ttiere is one (br any activity Imaginable. The question is, 
what is it you want to accomplish and how do you ideniiiy the 
entrepreneur who's goiiig to accoiiiplish It? The combination of anssvers lu 
these two questions will produce a new organi/.ation or make an existing 
organization do the job. In my own field, we have many organlzutlons and 
there are new ones developing all the time. We have program exchaiiges 
tJiat are operationah We have inlerinstituiional cooperation in the 
discipline through our national society and throu^i our interuniversity 
regular meetings, This doesnT mean, however, thai we have satisfactory 
organizations to do all the jobs required. As an example, the chemists are 
just completing a one-year study to determine whether there is a need for 
a national center for computational cllemistr)^ The committee is ilnally 
going to conclude that there Lk a need for a center in computation and 
cheniistry for exactly the kinds of reasons that become apparent as you 
discuss the needs for luture development. We haven't been standing on the 
shoulders of the people before us. We do need long-term continuity, There 
is an opportunity to develop a national and International resouice lo 
further develop the uses and utility of chemistry in human welfare. These 
kinds of needs will lead to an organization that will satisly those needs. 
The real question is, can we find tlie entrepreneurs to coDrdinate the 
backings the support, and tjie meclianisni to mako the organization alive 
and thriving? Another example of an organigatiun badly needed within 
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dicnnsu-y. qiiito iipuri from the »cncrul need of m umtinizatioti lik.- 
OC U , IS an irilerlihniry urgmilk'atlon. People are working on this o]i 
intlividuai. lid hoc basis. Alim.st certainly, the rosuU will be an 
urgani^^iiiiun designed to ucetmiplish perceis'cd needs. Organ iiiai ions do 
lullow the needs ul ilio people rLidier lium precede ihem. 



DR. HOFFERBERT; 

TJio social science workshop did not huve quite the clarity of locus 
some ol the ntlier workshops nuiy have iuid. but wc did How rathe? 
direelly Ironi ilie iliernes which Janies Davis set Ibrth yesterday. We 
(ucused our atieniion priniarily on the outpni side of liie data question: 
wiui! do we do uitcr we have niaterial. recognlziny that there are 
considerable social science data being produced anj also that the naiure oC 
social science theory and research 'practices lodiiv are such thai one needs 
a lot ol nuiterial. One makes up iV.r the absence of theory with search and 
destroy missions through laiue quantities of data. 

The resources needed is a diflicult question to conlVoui. Discussion in 
the workshops was not unrocused. but did cover nuicli ground In Political 
Scieuce we already have a track record of supp]y^u,ving structured 
demand, riie caricature Is: computer as toy, preceding creation ofa group 
ul people to play wiih ii. However, ihere is an iniense need on the part of 
a lew people lor clearly dclined Ibmis of assistance. The track record of 
which I speak focused somewhat on activities such as those of the 
iiiteruniversity Consortluni for Pulitieal Research. ICPR supplies lar"e 
quaniiiieH ol data to many schools. We have some rectjrd of what happens 
to data and how much of a need there is. We also huvc some record of 
cusis lor .supplying large amounts of diverse types of data; and we have 
enough experience in this to reeiignize that we could noi have Ibreseen our 
present siructure ten. or even four, years ago. The kind of maierial 
provided has a! lected the market, giving rise to the questions: what is the 
niagmiude ol the niarket and. how many diflerent needs can- be met? 

The iliemes we touched upon, however, wore data transmission 
reinoie access lo data, und analylical cupacllies - thai Is, programs (both 
hardware and soliware) available from distant points. We also touched 
upon the problem of inventorying the uvuilublliiy ofthe.se resources. How 
does the social science community learn iluit machine-readable data sets, 
lor e.xamplo, e.^lst in a particular .substantive area In a particular setting'?' 
How. in turn, do they learn how to get? How do tiicy learn what kind of 
analytical capaeilies are uvuilnble elsewhere (software, hardware networks 
etc.)? 

It is fairly obvious that questions of shuring resources and 
organizational siiucture.s are intricately Intertwined. One of the facts 
emorgmg Irum ICPR's experience, which should bs soll^evident is th^i 
nomis lur sluiring develop as mechanisms for sh.riring prove ilieir own 
success, Certainly this is true in the data area. Ten years ngo, we were not 
able to convince soine people to give us data. Today, we can convince 
these same people because others have given us data In the intervening 
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yeurs, The same iliiiig hnhh true in the Hiij'iw^ire nrcii, The tuci Ihiil 
snfiwure is hciiiu distnbuicil lii niininial ci»si Uom phii^eK Hiiuii ijsjhc 
liisiimii? lor Sv^cuil Resoarcli is guiiig to ciicoiJrtigo (lie uenonihivuihibility 
of soUwiire i\n disiribiition, To ihe esiciu !h;ii oigani^^uiinnul snucunes 
Lire csuihHslied lu hdWim such LNsnihuliufL ^hc iiiirin ii^clf will 
jtcclerule expuiienn;il!v. 

As we iiiuve Ut»wti ihc sclieinu which Dr. Cirecnberiior Iuih iunlinocL I 
:iin WiJiuierinii il ii niighi not ho hclplul lo make soiiie di^iiriciion hcuvccii 
lli^ lypen tU wcolU iIum we :ne ialkiiig ubout, ihe kinds of thnign iluu we 
lire lalking iiboui sharing, and llie stirtH of organi/aiions Uuil we aic iaikiiig 
abou: eslablisliing. As I lisiened lo ihe coiiverNai ions veslcrdny arul loduy, 
I wus inereasingly cunvinced lha! (here arc a! leasi j.iiee diflcreni lype*^ of 
phetiuniciia we arc diKCUssing, Tht?y overhip a good deuL bui iherc are 
ecrUiin cenieis of ymvily; we have al icasi a iiiniodal disiribuiion of needs 
and inlcrcsls, 

ITiKi is ihc quesiioi] of data volume. In (he Hucial sciences 
pariicularly • in poMiieal science, hisioiy and siiciohigy - ihe need 1$ (uv 
large aniouiits of daia, irnnsnnssion and uccess H) vasi rceords of hiinian 
experjenec. submiiied lo relulivcly simplo unulyiica! ieehnlques. Tliere is a 
second set of iiccds, however, where ihc primary inieresi h in analyiical 
procedures: inodeling, Himulniion. and various lurms of upeu-ended 
analyiical lasks. The need in the Hceond case is niore Ibr access \o 
hardware and soriware rather ihaii access lo priniary niaieriaL The luuil set 
ol needs, where ihe primary inierest h invenroryinu, is shared by iiiany 
persons whose modal need fits one of ihe Hrsl two caiegorlcs. 
Invcniorying requireii ihe developmenl of classincaiions and the 
Iransmisslon of infurrnaiion aboni wha! lies where. The kind of sharing of 
inlormation curreniiy lakes place (IncreasiNgty in the social sciences) in 
ihc torm of episodic newsleiiers. Assunilng thai some mechanism of more 
rapid communieaiion is devised, I would snspcci much of the conient of' 
lhai mechanisni of commiinicaUon will be in the Airm of invenioried 
materiaL Thus, I see a! leasi ihrec diricrcnl kinds of ^lutring: data, analytic 
capacil les, and lidorniation. 

We Hhould be disiurhed by ihe indicaiii)n rlial there rnuy be a irend 
toward the coniniercialixuiion of intbrmaiion Lmd analyilcai capacilies. We 
are all dealing with the same public agencies who provide us with 
laxpayers' money or with the money they have been able lo donate 
because [hey gcU tax dedticiiiuis. The kinds of capacities iliai wc are 
building may indeed he the producl of our own genius, hui they are also 
Ihe products id' coinnaj iity resources. Murket nieehanisms Iti theiireas we 
are discussing are cruut analoiiies at best. Sometimes the hand thai is 
presumably invisible in ilie free niarket is eminently visible for die 
scteniiilc niLirkei in the l\)rm of tiie Naiioiia! Science lunnuiaiion. The 
problem is hosv to deline the buyer* Is the buyer the undergiaduatc who 
wanis access to a particular resource? Is ihe buyer the research 
organi/^ation of a quasi^governtneiila! or non^proln nature? Is it the 
collegium denned by ihe various insiiluiions that we represem? 
^ 1'he consoniiim uith whicii 1 am associated made an early 
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dctemiinuiiun that may be :i lossun for us all since wo ure still -ilive tmd 
seem lo liavc survived reasonably well. Althuiigh it is not svitlunit ^t^nie 
pmblenis, ilm early and Iniportunt dtvision wns limt serviues wore miins to 
be provided to peopie in return for an instiiuiionLil conimiiinent Du^sw 
assessed to nicmber universities. Aliliuuah we don't sell data we do 
provide sei=vkes to people ut nonmeinber Insijiuiions an a lee basis Our 
basig cotiinnimeni is to inieract with lepresenUMives of instiiuiiuns The 
itisiitution provides the commitment, just m it does in the case of our ho^t 
orgamzaiion today. This instiiutionLil nimitiiient does several tliin^.s The 
lacf ihat a seholur at an institution is -ible lo acquire data or soltwure or 
trmning from us as a resnlt of his insiitution"s commlt.neni lowers the 
barrier tt. usage and invites irlviu! usage. Triviu! aceess lo data atul sofiware 
IS. not unlike the irivlui wanderer into the siacl^s nf the lihiLirv who 
Lreuidontally linds the book that may bo usel\ii or. the lisieniiiu mom in 
ilie music deparimcnt where one randomly wanders through the lijes of 
reenrds. It is a stimulus to serendipity. Mosi uf us lemned early that 
serendipity does n.>t Just happen - skilled people with Bt.od resources find 
ilnngs tlutt are valuable. Hasy access to data is also a stimulus to the -orm 
ol sliarmg. Because the buyer and the provider in mosi cases arc two 
ditlereni orgaiiizations, ihe probleni of the provider's luiviti,' to use his 
own da hi is avoided. ' " 

In the organixatioiinl realm, lurthermore. we are not talking abnui just 
a resource itivestment. that is. doihus in' return fbr data, trainina and 
soitwarc. it is really a human investnient; there is a person or set of i^ople 
at Quel) ul iliese institutions with whom we interact. As often as noi our 
sdill mieracts with them on ii tirsi=name basis, The staff provides lanes 
suHwarc and, when scholars come in Ann Arbor Ibr the irainiim pro^rani 
m quuntiiaiive analysis, they nieei. talk, •ind write logeihor. They are 
latrly task-oriented, wiili a .set of tasks in cnnmion. and uroi.nd ihat set of 
tasks ihcy develop a certain commiinliy of interest. The tasks combined 
wilh ibc community of interest and with the sense of niuiual Involvement 
m this kind ol a .sharing apparatus, do a good deal to dilute the harsher 
outlmes ol a pure market model. Collectivelv. we should do all we can to 
discourage the conunereializatiun of research resources. Ceriaii- markoi 
analogies would be appropriate in terms of lundinu. but there's a certain 
niodel here, in the ICPR ease at least. Ihat deviates kignificantlv from a 
commercial model, h suiiMests thai one can indeed operate slnirinti 
oiganizatums wilhoui a straight *'lbe for service" slnieture. The absence of 
a -fee tor service" struclure may stimulate utilixafion. It also stiinulaies 
some wastage. We scunoilmes worry -ibotii what happens to these data 
when ihey arc released, but llie not effect is beneficial and muliiplicative 



DR.SEDELOW: 



I shoLdd begin by noting that ihe partfcipanls in the ianaua^-e and 
iHumimties session represenled a wide niiige of disciplines: As you 
probably uilerred from Waller Sedelow's comtneuts yesterday on our 
projccl coiicernmg lanpage research and Hie eompuier. .sucli a range 
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sucniijil pLirtiijulLirly appinpriute \o us. Jiisl \u he niiiusiiig, caiugiH i/cti 
the p;n licip;!iiis in ihe ^cs^ioti :is 'MumiMnisis aiul himnifiiUii iiiiis/' Wo 
liorhicil hinnuriiuirians lo be those people who ure nice to liunuuiistK. More 
serionsly. we wekHniiod social scitMUisis who has'e ini iniLMust in hiiiguuHc, 
]ihysieul scieniisls. and eonipiner center direeiors. as well hh pci^ple iVoin 
LiiL liiusic. lanuiKiiie and literalure. 

We did ciiviiniscrihe onr discussion soniesvhat, as 1 assinne the otlier 
sessions ihd. In" conccniiailnu ujion rescurcii and [eachinu whlcli is 
coTHpnier rehiieiL Noi surprisintzly. ylvun ihe workshop chairmen's 
intcrcsi>., ihere was a sirony tendency in define the hunianitjes in terms of 
hinuuages or svnihol systems. We pi uduced a hsi of leKOurces and services 
which isn't ai all iimprehenslve, bin 1 will hidlcaic some of the items on 
die lisL 

I'irst of alL we need reletence maleriuls of a!! surls. includiiig 
infminaiion us lo what has heen done aiul is behig done. Waller iijdicated 
yesierthiy ihal we iiiehided nunc tiiaii 200 pages of bibliographieal 
rejerences iti our monogrtiplu simply because we i\)und thul nciiher the 
inlormai nor ihe rormal connnunicatiun networks are satistactory to reach 
die researchers whti miglir have tilings lo say to each oilier in these tields. 

In order to use the Ciimputei. we need good di)curiientatii)n. Cited 
under documoiilaiion are tutorials. selfMeaehing progratiis concerning any 
cuniputaiitHial device the user nughi svish to employ. Hrograms and 
operaihig sysicms musi he adeqmiteiy docunienied. 

We need progratTts. boih appHcaiion prograins, and, if you want to 
thhik uf computer languai^eH as prt)giains, languages betier suited to our 
needs. It is the case in language research - perluips more so than in niany 
other lields thai lliere Itastri been as much incremental progress as is 
needed. The progranis thai have been produced have len.^ed lo be very 
complicated; iheyVe been Implemenied on a particuiur machine and on a 
particular operating system. They havefrt been easily rephcaied, nor even 
repllcaied with a great aiiiouni of diligence and elTorl, on other inaehlnes. 
The result is that we've had good sluris und the siurts havenT led as far us 
w^j would like. 

Data hanks represeiit another importani resouige. We need data of all 
kinds i\)r the range ol' symbol systems represented by naiura! languages, 
progt^anmiing languages, tiiusic. an. etc. We need relerence works such as 
the Oxfijn! iuiglish Dicfiutuny . Wo have an ediiion o\ Rt}ge!*s Tfiemums 
and we have an ediiion of Wahstcr's Dicilnnan^i\vQ need more inlormaiiun 
of that sort. 

We tieed expertise. Including not Just the very Iniporiant teclmleal 
expertise represented by those people wht) are c(5ncerned with making 
uvailable compuler posver, but also access to oilier scholars^ work within 
ihe disciplines comprehended by our svorkshop. 

Finally, we want computer power, and that includes uvallability. One 
of the aspects of ihe study in which Waller and I have bean engaged, is 
discussliMi of coinpuier power in ierms of availability and reliability. Wa've 
talked wllh many people and attended a conterence on compuler Hot^tware 
develonmeni. deslan. and valtdaiioti. and we were interested to note that 



numerical anulysis. fur cxnmple, were very much coriL-erned wiih 
relnsbihly. Hnwever. iho pooplc in uiir uani nfamcQm wove iWusl-U uptwi 
iiviiilabihiy. Appurently, it's only uflcM' somLMhing becomes nvailable jhai 
you ihen begin to bmud uboui whetlier or uof it's a^hiublc. 

I wastri able lu elicit niUL-h cufU'ersution from our workshop 
concerfiing the topiu of .sliaritiE, It isn't that we weren't brnunht up 
properly - we were all tnughl iu shine. Rather, the .situulinn as to/un'lNu 
sotmUnng lu shnre is ruiher hud. hi lac!, whenever someone ventured aii 
opniion as to what the Luirrent sharing siiuiiiiiiii niighl be ss ith referenee lu 
st)nie pLirtieniar program or ariltaci wliigh might be ut inicresi to s'nrlous 
sets ol rcsearchcrH. someune else would quickly iiuerjeci. "Well, whar/we 
need is . . r It was vciy hard to pin down the current "sharing sliiuniun." 

I can make sonie obvious poitits nboui lacililics svhich exist Ibr ifie 
sharing of infV^rmaiion in the area of Intcresi lo our workshop. There arc^ 
ol course, publications: and our shuution is tliat of many oiher nclds - 
that tliore's a serious lime lag. For example, people who have written 
inicrestnig conipuier-ba.sed programs for various a.specfs of ian«tiage 
research find that the publication of the description of their reseaich ol'ten 
d(5csn'i occur fur a year and a hall* or longer. There are newsletters to be 
sure, and ihey appear with u little more speed. But nev/sletier editors very 
orteii enher don't know about relevant work wiiicli is in progres.s or has 
been concluded; or don't have space io report on it. It's especially true 
that work on lunguagc research or symbolic behavior, wiiich Is one way of 
tulkuig about the humanities, really Isn't divided up as it is in those ofien 
used and often misleading "classicar' guides to classincailon ^ the colle-'e 
or university catalog. Knowledge, at leusi insolar as it is relevant to our 
concerns, isn't cut up as it is In those particulur artifacts. There are 
prolesstonul organiKaiions wiiich produce bibliographies but the point I 
just made applies again. People In linguistics soniellmes look at the Modern 
Language Association blbliogrupliy , bui often they don't. And those 
conipuier scientists who are interested In prograniminu languages or l\irmai 
descriptions which might be applied to natural languages do not, I am sure 
irequently browse through bibliographies published by the Modern 
Language Association. This point could be made in a more extended 
lushion by citing the many other examples of undesirable compart- 
tTientilip.ation, but I don't think doing so is neccessaiy. 

Oth'?r than these topics concerned with information, the slate of 
.sharing within the languages and humanities might be.si be described by 
employing, as a .speaker did yesterday morning, economic metaphors. The 
condition currently seems to be one of barter and phllanthropv. if 
someone has a program or a data bank, ho very often is willing to exchange 
it with .someone else who has something ut tractive: or, very often one finds 
eilher a particularly generous Individual or one who has been endosvcd by 
the National Science Fuundaiion or some other agency or foundation ,su 
that ho can afford to dispense largesse in the form of programs or data 
banks. This form of sharing has taken place, for iJie must pari, on a very 
inlorniul basis, There is no organixution which facilitates such sharing. 
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A ceninil theine in the svurkshup on languages and huinaTiities well 
as in the siiidy wilh which Walter and I have been hivulvrd (especinlly in a 
wtHking conicrence sve held on organizaiiun) was ceniralizuilon versus 
dirriisiiin. In uencraL 1 think that in an area w broadly defined and dirAi^e 
as ours, il would be a greal nii^lake to move lov/ard prenialure closuie by 
insisiing upon eenirulization, by moving losvard what many people see as a 
kind of an inbreeding which would be exceedingly unhealthy, al least at 
lliis stage, in the areas represented by our workshop. We have detailed in 
the report sonie of the implications of this coneluslon and I would be glad 
to lutk more aboul them if you have questions and if there's time. 

In Huminary 1 sliould say that what we do recomincnd (and 1 think 
ihere wa^ sentiment lor this recoiiimendation in the workbliop as well) is 
Hume reali^^aiiun of a distributed eenior within some form of network. 



DR. SADOVVSKYi 

We began ihe economics worksliop by enumerating the actors in tlie 
cconnmic rescarcli and policy arena which full into three vaty broad 
groups: business economisis; governnient economists in lederal, stale and 
local governnienis; and economists in academic and non=profit 
organizations. These econumisls lend to move with sonie frequency both 
geographically and buck and jortli between and svltliln the groups. The 
researcli ui^ena in economies is lairly deceniralized with the exception of 
some accuniulaiion poinis such as the Federai government and major 
universities. These economislK rely to a great extent for their work upon 
data from tlie real world. Our^ Is an observational science, and as Sandy 
Berg pointed out, we rely to a large extent upon observing econQmic 
behavior around us. This situation is slowly changing as controlled 
experimcntalion in, economics begins to take phice; as it docs, we ought to 
be in a position to gapture data very much like laboratory experinient 
data. But, at the present time, most of our data is obseri/ed in an 
environmcni over which we have limited controh 

The data can be broken down roughly into ''macroduta," of whicli 
there's nut very nuich^ and "niicrodata/' of which there's a great deah 
Economists involved in micro economic studies tend to demand 
compuiational support of the type Jim Davis described yesterday, It's 
interesting to note, huwever, lhat alifiough all of the macro aconotiilc data 
available in the world and likely to be used for economic policy purposes 
can be recorded on aboul eight 2314 disc packs, most systenis for accessing 
and proce.ssing these data are still rudimentary. As a result, poor data often 
substltuie for accitratc data or for more reliable or more appropriate data 
in econoinic research studies. 

Decentralization of teaching and research ecDnom.ists and of the 
resources they use is a central issue in networking for economics. The 
proniise of networks for us is to provide an organization for this 
deceniralizcd activity that will diminish replication of effort, increase ease 
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or inmsjerubility iiiid LHimniumV-Hiun. iintl generully tillow nunc efTicien! 
use !)i uiir resiuirucs us u pmrcssioiu!] coiiununiiy. 

The priniuiy resources tluil ecdiiojiiist.s have to sh;ire iire suhmiiniive 
ktiowledpu and li large supply of dalu which In gQouraphic.dIv dou'ontrahVcHl 
and used by many CL-onunii.sis. Pciri uf the subslamive knowlml.ur u 
einbudied in u-ompuier pmgruni.s liiat implement slutisiical nietluuls' and 
ccononiic and euoiionieirit; miKlcIs, 

Fur auiidemicdiy orlenied economists. prolessiuiKil incentives resuii in 
the dissemnuilion of research roaulis. new knowledge, in tim Airm of 
pubhcuiions. Unless a ix\seurclier has enircpreniirlal nnibiiiun which he 
wants 10 exercise In un acadeiiiic seulng. there is little piiilession-.l 
mceiHive lor widespread shut=ing of cither computer pro^rams or primaiv 
Uuta. In laci. there are disincentives. Materiuls developed^ in ilie cmirHe oV 
otie s own research are generally not as well docunienled as one would like 
prior tu releasing them to otfiers. Thus, even If substantial eNlcrnaliiies 
could be obtanied Ibr the whole ccononiic research and policy communiiv 
by disseniinaiing nuichincreadable programs or data, the reward struciur^ 
ol the prolossiun lends to discourage It, Ccrtainiy the cxporthm 
technology that we now have uvailabie discouruiies it als.v We hope tli il 
networks will substantially decrease both the nf^ncial cost and the time 
costs nf the exporting process and lead to mDre resource sharinu in 
economics than would otiierwise be the case. 

One other observaiion touched upon repeatedly in our workshop was 
that there appears to be a lack of leadership by the data orlqlnating 
agencies, primarily in the Federal governmeni; in makina data resources 
available m an easily usable Ibrni. With some excepiionsrthe role of the 
federal governmeni as a data producer is noi very different roday than It 
was thirty or forty years ago when the primury metluid of disseminalii,n 
ot staiisiics by the guvemment was the production and publication of 
aggregate lables. This results in multiple dlsirlbuiion of tables multiple 
mputs of time series and tables and oiher data into conipuiers and a lame 
amount of duplicaicd work. Resources which have alternative uses would 
not be squandered in duplicating efTorls if there were a better mechanism 
such as a national computer network for originallng and sharing access to 
tins priniary data resource. 

Let me introduce our conlribuilon lo the issue of '^organizational 
{ramework by repealing a story rcjated in our workshop about the 
process by which the President gets the monthly uneniploymenl rate 
Alter approximately filty thousand households have been surveyed usina 
a reasonable sophisticated panel sample survey, optical scanning devices 
and a great deal at processing on a Unlvac I 108 computer, the numbers 
are nnally delivored lo the Bureau of Labor Statistics. A person at BLS 
then telephones a staff member at the Council of Economic Advisors and 
roporis the principal unempioyment rate and various other supporting 
statistics. It IS important that the President be noilfied of the facts before 
they are released to the general public. A runner is then dispatched imm 
the Council to the Bureau of Labor Statistics, which is Jocaied about 7 
blocks away, lo pick up more complete niforniation too volunious to be 

155 



relayed over ihe leiephonc. Thi. pmco.s.s nmv rcpa.u nud infen.c.s wi.h 
j.m,Iys,H pertornicci by member, of (he Cut.ncii HtalY/Th.n fhe P e i en^ 
hneh^d on th. m.ynhiale und meaning c,r ,he«e new d.,u Vh 

campmed will, the tcdinical ulicrnativoH ih.ra;. ci' ren .U H^e 

"•.ddhl!.n"f "n m!v V'- '''^ ^''^ urbanization of 

addit.on.l n.t vorkuig hicthties,- whatever iheir iniplieatiuMK tor 
.wunumic«. should unify the process of providing reliable h.,a ,o pub^ 

^ppur mg the Umely d,sinbutl<Mi of mucroduia. neiworkinM laeilitle. 
wo dd be equally u.eUd in disseminating miurodaia seis and in m.KJ e 
jmd „.,knig available progrun.. .vhich include econom c m^eh ^ 
leehniqucs lor applieuiinn lo ihe data. * "'""^'^ 



ERIC 



DR. PENNIMAN. 

Fred Kilgoup asked mc to apoluyi^c lor him. He imd to return to 
Cohnnbu. to „„i,h a grant application. Because I'm not wiih^LC bm 
wuh Bnite le, my comnionts should not reHect upon OCLC's opink^n. 

pruiy l<nid and dear. One was Ihat networks do exist already Resources 
^.d .amces are be.n, shared. One good example of that is' wh a Dave 
McCarn presen ed concerning the National Library of Medidne fn addi- 
na ^^^-■"fijnf'^niiation, OCLC, for example, sl4es what I ^Jld e ' , 
analysis. They re sharing the caiuiuging Ihai goes on in the v,ri!^ 

vm'-uL ';hi"'^° several months, as Dr. M C n 

Nvill attest, there are going to be several new services emeraimi ft', 
mteresnng that these semces are going to be tested and .^H So e 
viable m the marketplace, I'd really like to comment mure on that when 

aTprfprime."'"""''""' ''''' "'^^^^ the" commenl^ nl^ 

descHb^'in ^I^''''''" l'" f ^''"-^'"S which Fred Kilgour 

smndo^^ ^LC-^ - wor hwht e and is veiy beneficial from a numb^ of 
standpomts. hd Parker mdicaled last night he thought OCLC mieht be an 
exception rather than the rule in the sharing of that k^ 'n 
in ormation resource. Vm not sure that I agree Just because OCLC 

^^t^^ufth^f^"^^ P-ticipants shouIcr^not nS^e^t an 

exception. But tha brings up a valuable point and here I'll be a little more 
negauve m terms Ot sharmg than some of the other speakers have beerf 

there are a number of reasons why one mlaht share ' Fir^i 
mforiTJatton being shared might not be wo4 anythmg"any^"so one 
ck^.n t mmd an exchange. Secondly, what one gatsin Itum^ghyof 
^ same va ue as that given. Historically, thanks to Andrew Can^^ 
o payfoMt'^lr^'' ^''"1 'V--mr.odity;youshoulS"S^ 
over into other kind, ol information sen^lces. We're seeing a change and as 
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im cxmpk u\ iluit chniiuc. (M iike lo describe a tvpiL';iI intVirmri- 
tiDn-shurinu activiiy iis it usuul to cxm ui Biitiolle. Throiiiih iiifomittiion 
ufKitysis centers, BailClle collecied speciuiized inrorniiiiion mid pnmclcd if 
10 icchnicn! spccialisis in an ureti such tis aerospuce. We would cnlleci diitu 
and itironnuiion: i\wy woukl contuci us and ask us rur a spocific anLilyzed 
answer lo u technical qiu\sfinn. We wiuild provide tjini answer and at ihc 
same time say. "lley.Jiavc ymi got nnyi!iin« that would be worthwhile 
putiing in ihc Hie?- Because Ihey were pleased with the answers, ihey 
would give ^is new duut. More recently ihe governnieiit aticncies juiuling 
ihesg miormation anuiysis centers have said "Weve got lo start rceovering 
costs. Stan charging for your outputs." Now when somebody calls us and 
says, "I've got a technical question, what's the answer"?", we give him the 
answer and sny. "X dollars, please;' Then \vc say: 'Hoy. have you got any 
data i can put in the file so | can .sell if bacis to you iaie'r on?" 

The necessity of charging for seivices has'bcgun to limit the kind of 
sharing thai can take phice. However, sve're going to see more and tnure of 
miormation services moving into tlie comnicrciaj .sector. Ilvcn government 
services where charging is being Implemented will look more and mure like 
comniercial services. The sharing or resources among iheso vnrious 
conipeting gonimcrcial gi'irup.s probably will not be of the typo that's being 
discussed here. What will be shared will be the customers. There is away 
that the customer could benent from this, if the ortianizations that have to 
either tiiake it or not make it commercially learn to share techniques for 
intormation access, then one customer using a remote lennlnal could 
easily access several information services from several dirferent 
organizaiion.s. Everyone would benefit, not only the cusiomer. but also 
the supplier. I would look for more sharing of access approaches among 
inforpiatlon services than anything else. 

I hope the audience will have a chance to commeni later on this 
bocau.se Dave McCarn's probably wanting to disagree. 

A few years ago I was deeply involved in an NSF-sponsored study to 
come up with a plan for a united engineering informatiQn system, I don't 
know svhether any of you are familiaf 'with that study or not. We spent 
many heartbreaking months trying to determine svhat kind of organization 
would best serve the engineering community. Because it was NSF 
sponsored, we had a nuniber of advisory panels and project monitors 
guidnig us aiong the way. We ended up svith four ahernativos." The nrst one 
looked very much like a planning, coordinating agency that would help set 
standards and identiry needs. This one would have, been funded ihrougli 
NSF or some other government arganization, with no outside support or 
very little outside support. The final or fourth case was at the opposite end 
of the spectrum and was completely commercially viable. The 
organizational structures of these two cases were entirely different. If what 
I said earlier about the best in the marketplace holds true, then the 
orinnizational structure of any kind of sharing activity has to have built 
into it at least some aspects of the marketing structure, Ff one can be 



tissureil of finidH from NSF or some other agency \\n ccinUnuing ncnvity, 
ihun the organization can be siructured very dincrently, Howover, ihc 
experience of sume organizations like ASM in establishing inlurmatiun 
^ervic^s indieutes that there has lo be sonie kind of marketplace test, and 
that the urganiziitlonal structure should renect the results of that test, 
ASM had some initial funding through the governmeni. When tliat aid was 
suddenly withdrawn ASM had lu try to tly cumpletely on its own and 
didn't make It, 

MODERATOR: 

We would probably do well to think more about the possible connicts 
between cnnimercialization of services and the sharing patterns that have 
grown up in non-commercial envh'onments. 

One point that George Sadowsky made is also I'ood for thought. One 
of the ways ihat economists package knowledge these days is in the form 
of models; models can have a very strong knowledge component. This is a 
new form of inteHDctual expression. We all know how to share knosvledgc 
througli the writingj publicaliun, and distribution of lextbooks^ but we 
have not yet devehL^ped very good ways of sharing tlie knowledge that is 
incorporated in the models. Perhaps networks might provide a way, 

In discussing the question, ''How do we orgnni/e to get on with the 
job?'' the panelists can draw not only on their workshops' thinking into 
the future, but also on their own experiences in the organizaliDns in which 
they have been and are involved. 

Il seems we are out of time. It may be very significant that we have 
had such an interesting and nieaningful discussion without even getting to 
the question of technology. This obviousty is just a start. We have to gel 
into these issues in much niore depth and with more care than is possible 
here, and this is svhat we intend to do during the EDUCOM General 
Working Seminars on the Natmnal Science Network. The output of the 
General Working Seminars will be the subject of the EDUCOM Spring 
Conference next year. 

1 thnnk my colleagues on the panel for their very interesting remarks 
and the members of the workshops for their contributions to these 
remarks and to the ideas the panelists have brought with them to Ihis 
session. 
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DR. WEEG: 



This panel ha-; been gonvened to discuss, the poliilcal und economic 
ffems attendiitu upon the creation and oparaiiun of a computer to 
compuier nelsvork. We are not discussing the very valuable ''star" 
networks, but rather networks of free standing equul-righis computers. Vo 
establish such a net, a number of interpersonal, political, economic and 
technical compromises and decisions have had to be made. It is just those 
compromises, promises, and nuances I hasten to add, which I "want our 
panel to discuss today. 

To place each network here reprisented I have asked each panelist to 
describe his own local network, realization of a network, etc.: however I 
would prefer the lecture not be bogged down with discussion of particular 
hardware and software utilized by these gentlemen. Therefore, I would 
prefer to let them dedicate the principal part of their lecture to the 
problems they have faced in the realm of economics, politics and 
interpersonaL ' 

Vm happy to say I have located nve existing computer=to-computer 
networks in the North American hemisphere. There are probably more 
however, you understand that these are a very well kept secret. Lot ine 
now introduce iTiy panelists in the order in wlilch they will speak. 

First of all is Dr. Maurice Brown from the Council of Ontario 
Universities in Toronto. Dr. Brown represents the Ontario network 
O Secondly, Dr. David O. Harris, on the end, from the University of 
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C'alitornia in Sanui Barbanh Dr, Harris liaH beeii involved wifh n niiniinum 
n( three iieiworks; hc'It cleHcrihc one wlilch he is currently involved in :md 
the iiiher svlilch requires involvement no longer. Next, Dr* Rex Krueger, in 
the niiUdlc of the panej, fVuin the Universily of Colorado al Boulder, wlio 
will spcuk about the Colorado net, which I believe is on ihc verge, OK? Dr, 
Chiir Maple, on lliis end. whiMn I adniire a lot, frtnii it^wu Stale University, 
Ames. Itiwa, will presein possibiy the most outstanding example of u 
network which I have ever heurd n|\ nan^cls' his and inirie. And then 
seeoiid I'roni the end is Dr. Juhaii Kniely IVum Michigan State University, 
one of my Ph.D. HiudeniH. Me represents the M12RIT network. 

rni coiieorned as to the best way to handie questions but we will take 
some questions between panels and open it up to a free-For^dl at the end. I 
would like to ask eueh gentlenian to give his ten to niieen minute 
presenlatiun and sve'll ask questions right there If you liavc some. One of 
the questions. If it doesn't come up, ri] propose is: What the devil good 
are networks at all. much less how did you solve the problems connected 
with iheni? 

Well we will he staying seated, at least most of us, during 'our 
presentations and I'd like first of n!l lu introduce then Dr, Maurice Brown 
frum the Council uf Ontario Univeihiiie^, 

MR. BROWN: 

The Council of Ontario Universilies is an organizaiion which is 
responsible to I'ourtcen autunumouH universities In tlie province of 
Ontario, We are rcspoTisihIe for the development of an inlercomputer 
network called METANFiT, The program grows out a thrust toward 
ratiDnali/.alion, The universities collectively spend twenty-one million 
dollars a year on computing and tliere are a kirge number of different 
computer types in the universilies. The network proposal is an outgrowth 
of a concern by the presidents of the universities, which goes back to 1967 
when it wus felt that the current mode of financing computers was not 
appropriate. We began looking at the possibility of large regional star-typa 
centers. This lluundered on the basis of politics and we hove, a^ a result, 
looked at distributed networks as a way to approach the probiam, Wa 
have, we feet, come up svith a technological solution wltich happens to 
meet the political basis that exists^ namely; distributed centers of 
CQmputing power und expertise in the individual universities. 

We have n number of different levels of involvement in the design of 
die network. My group, Office of Computer Coordin;. 'on, is 
concerned with the technical design, and we are also responsible for 
niarkeiing the concept to the universities. I use the word "'marketing" 
advisedly, because to me, the big problem of networks is marketing, not 
technology. We have a network design group which is a group of computer 
scientists, electrical engineers, and computing center personnel who are 
acting as consultants to our group and are helping us channel the design 
into the appropriaio direction, We have a task force on network 
utilization, which is looking at the applicaiions for the netsvork when it 
comes aboul. We have n task force on computer charging which is looking 
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iil ihe queslioii of ihe curreiify of eKcluingc: iu)w ute nervice^; (nideU 
between conipiitlng centers? As a purallel uciiviiy, I am a nieniber of un 
advisui^ ciininiittec lo i\ prcijeci culled CANUNHT, which nuiy be a finure 
nalionn] univeisiiy network for Canadih ThiK is develuping quite well. We 
expeci thai, there will be a submission to the cubinel of the guvernmeni of 
Canada luter this lal! for a sub^^lantial degree of liuuling which wcnild, in 
efipct, create u network of nelsvorks. inicrcunncclinu regional networks 
ueross tlie couniry. 

To give you an idea of the reiaiive ctssts, we gxpect fhat the 
MHTANIiT program will cost about 3.6 million, and my own esiimate tor 
CANUNET \s that it will cost about nine niillion cloNars lo devckip. The 
operating costs for METANET will be, a^s lar as I can see, about L2 niilllon 
dollars a year, ril come back to that Inier. 

Our molivation, in the MliTANIiT project, is lowards the 
nitionalization of coniputing resuurces: a better way of spending that 
twenty million dollars a year. 

There is* at the nalioniil level, a serious concern about 
coniiniHiicalions across (he eoimiry. There is within Canada a veiy strong 
element of regionalism* Each province has its own particular way of doing 
things, its own particidur set of interests, its own partieuhir jurisdiction. 
There is an awareness on the pari of most Canadians of the tact of ihe 
United States just south of the border. We are also very conscious of tlie 
physical I act that norlh-gouUi uommunieaiion lines can be easily 
established. It's quite feasible to think in terms of people in Ontario 
accessing systems in New York State, It's quite feasible to think hi terms 
of Vancouver people doing work, via communication lines, with 
organi^^ations in Seattle, In lerins of information systems, at the nationa! 
level, there is a vety direct objective developing, which is -becoming an 
jmperative: 'Mhat we establish easi-west lines of communications,'' and 
this is the basis for our national program In networks. 

In the province of Ontario there is, as I iiidicated, an implicit 
commitment in the network plan to, what I would call, "system 
planning/' By that, wa mean the coordinatian of long-range plans for 
computing in the universities. Clearly, to do this, we have to solve 
technical problems; we have to solve political problems. The point that has 
been discussed widi the gentleman from MERIT relating to interin- 
Stitutional trade is extremely important. We are required to resolve the 
problem of the currency of exchange; we have to look at the whole 
question of balance of payments. We have to discuss what Is reasonable in 
terms of protective tariffs. 

In terms of where we expect to get the payoff with the network, we 
see it primarily in the economics of specialization. We feel that it is 
reasonable to think in terms of one or two centers serving the whole of the 
province in their particular field of excellence. We feel also that with the 
network we can in fact achieve economies of scale. We can have, perhaps, 
fesver but bigger computers accessible to the community at large. 

Some of the questions I want to ask are: What are the alternatives to 
networks? How will the network be controiled? What does the network 
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mean to she individual computing cemer? Ik there going to bo InLM-easetl 
control from outside? Or dotfs it mean liiai there is a hircer market'' And 
how does the cuminiiini center director handle the market, if there is a 
larger murkef? What about competition? What does the network mean in 
the mdividual user? I submit tiiat it offers him increased cimice I feel it is 
gOHig to lessen his innuence on ihe local center, it is goina to require thnt 
he have dollars which he can control, whicli he can spend for either 
computnig, or travel, or sularios. To mc, the longTUn problem of the 
neisvork is how to Fiianage a distributed organi/.aiion. There h the question 
of disiribuied marketing. You would probably agree with me that data 
servjcc bureaus can do a reasonably good job, in "a large part because of 
llicir aggressive and positive approuch. they take their product and sell il. 
Universities tend to have a "laissez faire" relationship with the world at 
large. Wc arc iaced in the network environmeni with Inirc" liaison 

which is the current practice, versus product endorsement, which means 
gome out and selling what you have. 1 submit that "laissez taire" liaison 
means fadure. What Is required is for computing centers, computing center 
du-ectors, to realiKe that the network is a product which they can use Ii is 
a means of dolivering their product and it is up to them to go out and sell 
It. Perhaps they have to hire salesmen. 

I'd like to conclude my remarks by mentioning what I view as possible 
aitermiiives to networks, rhe question which I am frequentlv asked and 
which I am irymg to an.swer all the time is. ^'Wiiy a network''" To me 
there are esseniially lour difterent types of alternatlvef: one. a stand-alone 
development, svhereby we go on as we currently do in that each center 
strives to get bigger and better. Secondly, we have what I call ad hoc 
bilateral arrangements. Then. %ve have centraiiKcd services. Or. %ve have the 
option of purchasing services from the market. And finally we have the 
network. I would like lo discuss very quickly some of the pros and cons 
toi- these vaiMous approaches. There is an advantaee in stand-alone 
development. There is cleai=ly a minimum of external innuence on policy 
us to how compuimg i.s delis^ered. The disadvantage is that there Is a 
replication of services, in a jurisdiction such as Ontario's. There is generally 
a surfeit at capacity. Also, economies of scale %vork against the small 



centers. 



In terms of bilateral ad hoc arraniements, whereby Universitv X 
negotrates with University Y for the exchange of services "there is the 
distinct advantage of no compulsion, but I submit that it won't really 
work because there Is limited commitment to the principls of sharing Ifs 
m Idea of suboptlmization, of suiting yourself and not really helpina to 
solve the larger problem. Another disadvantage is that this kind of "ad 
hocery would tend to favor large centers at the expense of the smaller 
ones. 



With respect to centralized services, it's quite clear that economies of 
scale are realizable. From our own experience of trying this some years 
ago, It probably won't work, because It tends to reduce autonomy which 
IS much sought afjer It also tends to ignore e.xisting centers of e.xpertise. 
One might ask, Why don't we purchase services from the market^" I 
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think there ure Home things to he said in fiivor of this. This npprpach does 
iihow the universily to meet Uemands increnientally. My studies indicnie, 
however, thai ilie econoniics ure dtibioiis us compared to in-house 
production, If, in laci. you cini be assured nfa market tor the capacity of 
your system, it's clear that it is niore ecuuoniical to produce tlic service 
in^house. 

Finally, tlie netw(M'k has the advanlage of bringing ecoiiomies of scale 
and economies of speclali/cation. There is, too, in our particular 
jurisdiction, the pussibiHty of economies ihrough deferred acquisition, 
Tlius, if a universiiy wishes or plans to go lo the next hirger system, it can, 
perhaps, dejer that acquisition for a year. There's certainly money in that, 
from tlie point of viesv of the provuice as a whole. Also, the network 
brings service independent of disiuncc. This Is very important to us since 
we have a very unbalanced kind of population pattern in the province of 
Oninrio. But iiiosi important, there is the potenthil of rationalisation 
thrt>ugh sharing. 

! would like to close by giving a couple of llgures, Wc, in Ontario, are 
spending SI 18 per student, per year, on coinputing. My estimaie for ilie 
operation of the network — this Is independent of the initial developmenT 
costs which I mentioned — was S3. 6 milUon. The per student cost per year 
for network aperations coj > lo S7.0S, which is about six percent of the 
total expenditure per siudeiit per year, So, the question we must answer 
is: "VVill the network be worth an extra six percent?"' 

OUESTION: 

Wliy does it cost tlie student more nioney if you have a iietwork? Yoii 
said that it would cost six percent more. 

MR. BROWN; 

Yes. The seven dollars comes from cummunications costs, marketing 
costs, and central organization for the network. This is a cost over and 
above the current expenditure of $118 per student. 

QUIHSTION: 

What improvement in output do you expect from economias of scale? 
MR. BROWN: 

This Is a dangerous question to answer. A preliminary working paper 
which we Jiave produced suggests an annual rate of return of twanty-four 
percent. This is just a suggestion. Wo need to prove this by getting some 
good economic forecasters Involved, and we hope to have some expert 
assistance from the Institute of Quantitative Analysis at tlie University of 
Toronto and, perhaps, verity twenty-four percent per year or something 
batter. 

QUESTION: 

Is this network envisioned as an interconnection of what is roughly 
the existing centers now so that operating systems, and so forth, are 
determined locally? 



MR. BROWN: 

Ve.s. We are cdnstriiituHi. prnporly. hy ihc principle of auioncimv iind 
wo are working an ihc husis of inintnium disruption of apL^ratiiiy systems 
in the inciividiuil cuniputing ccntLMs. 

OUHSTION: 

Wiicn yuu say "wc/" ;nc you spenking Ibi -i sepnriitc iiutluirity thru 
exislK indt?|>cndently of the uuihurily ol the scipiinitc insiitiniiins tlini artf 
going to be pnri nt" ihiN netsvork? Are ymi n separnfe 4)!gani>',ui ion'? 

MR. BROWN: 

The C'ouncll of UniVLTsiiies is a L-oniniitloe fornied csseniirilly of the 
prCskioiHs of ihc uiiivcrsilies. Wc arc funded by u levy on the individual 
universiiy on a per-sludent basis. There is a secretanat which liandles a 
number of difrercni program.s, one of wiiicli is C'onipuier Coordinaiion, So 
wo, it you like, are representing the system of unis'-ersitlcH us a whole, not 
any pariicular university. 

OUESTION: 

Vou niontioncd fourteen different universities that would be a part of 
the net. and then you speak of one of your eeonoinies as an ecoii my of 
spcciull/aiion. If each of those fourieen is at this point in the business of 
providing general purpose, generaf service coniputing. .just what kind of 
specinlization do you have In mind? I think it is a good idea, but in looking 
It over In our own case, we don't really see ihai one of these centers is 
specializing in something that another is not. 

MR, BROWN: 

The simplest example is APL. it is provided ahnost universally in each 
center and there is clearly a problem In tornis of the resources required to 
support APL. I think a case could he made for providing .4PL. via a 
network, iu one or two centers, making sure that there is first chiss support 
and excellent marketing for the product. 

QUESTION: 

How many studenis'.' 

MR, BROWN: 

We have an estimated I 70,000 students in Ontario. 



DR. HARRIS: 

The topic of this panel is how to rinance computer centers and 
computer networks. I have been involved with three. The first really 
wasn't a network because it was a star: a lot of terminals were connected 
to a central computer at Santa Barbara. It had some of the aspects of a 
network in terms of the interaction between people tliat is necessary to 
make atiy network work. This Involved connections to eight universities 
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around the country, mnying fruin Uiryc tu small otics: the UniversitN^ ol 
WLishingion. iliiiiois Institute of Techtuihiuy, 'I'he University uf Minnesoiu. 
the University of MisHuurh The University Pitisburgli. Gcumiu lech. 
Louisiana Stale, and Florida State. Tlie purpose of the connection was to 
expjinc llie use ol' mi interactive, on-iinu graphics system, knov\'n as ilie 
Cullcr-lMled system, which is rcsideni ai Santa Burbara. in the upplicalion 
tiiwtnd elicmical oducaiion. The prijhlems that we experienced uere 
mainly icchnicaL We. at the lime, were developing low<o^l graphics 
con^joles befurc tlicy were available conimercially, and if nnybcKly has 
developed consoles, then you realize that it is u hard Job. The other nunor 
problem that we had in terms of the iinic that it ran, which wa^ about a 
year, wa^ the man-to-nian comniunicution of the various pariicipanis 
among one another because of the long distances between each of the 
sUq^. In terms of the nnancing, that was lairly straighHurwarcL Tiie 
Natioind Science Foundation dimply paid tlie bills, with the excepfion of a 
niodesi coniributiOn by each of the pariicipanis. The political 
consequences were rather inleresliny. Almost invariably, the IndividuaU at 
each ol the sites had to go through a long and hivolved hassle with the 
dean, the president, the computer center director, the digital compuTer 
connnillee or someone else before thoy would lei a iermiiial be connected 
10 an outside source of computing. I think that reflects, or is symptomatic 
of, the parunula that every university or campus feels toward competition 
from the outside. One site actually was so disturbed by the prospects of 
computing coming in from outside that they quickly installed an ondine 
system and provided a user with a free lerminal and all iho free time he 
required. That was an interesting consequence. 

The second network thai IVe had some experience with is the 
ARPANET. The ARPANliT, as everyone probably knows by now, is a 
very lurgc^scale, computer^to-computer communications network involving 
about twenty different nodes. Some of them are strictly military, some are 
universities. Some of the sites are designated as service sites, some are 
designated as user sites — some poople call them parasites = but it's a 
netsvork. It is somewhat separated into two pieces: there's a 
communications subnet which is very well defined and works well indeed. 
One can, in fact, communicate from one node to anotlier node, 
Independent of the distance, virtually a iiundred percent error free. Tha 
network goes dosvn very seldom. 

The problems that one experiences are really problems associalcd with 
trying to understand somebody's system well enough to be able to use it. 
These problems are being solved. The communication costs are thirty cents 
u kilopacket transmitted from any point to any other point over the 
neiwork, A packet is a maximum of approximaiely a thousand bits. Most 
cases would average near the maximum, which would be about ihirty cents 
a megabit from point to point across the country. That corresponds to the 
timounl of data you could transmit over a twenty-four hundred bit per 
second line for about seven minutes. That is quite economical in temis of 
straight communication costs. The motivation fur building the netsvork 
was to achieve savings in specialized computer services. AliPA has a 
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number of sites vvhicli have special need^ and, railicr ijian dupHeaie 
services at dlflereiu places, it svas ihought the iiciwork would pruvide 
savings on these very expensive speciahzed software sysieiiis. There were 
other motivalioiij, of coiirse, load sharing h one. 

The ihird netv^ork whieh we are also concerned with is one that 
prubabiy h siniilar, ai lea^t in lernis of problenis, u> wliai people in other 
eduealianal institiiiiuns have. This is a proieei \^hicli huH NaiiQiial Science 
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Foundation fXinding to h=>ok at the possibility, sp^^fi^iiuns and so tin of a 
network tor the University of CaHfornia, There are several aspects to tliai: 
'there is the poUticuL the social, the teclinicaU etc. The questions that are 
being asked are virtually the same questions thai the panelist from Canucla 
brought up: questions like tarifls. how to deiennine who gets what, 
systejns of exchange — we seem to be in the tburteenih century with 
respect to computers and our systems of excliange. We still like to burier; 
we don^i like to pay dolhus for outside services, riuis, people are bartering 
among one another - you buy ten thousand dollars of conipuier time on 
rny machine and Fll buy ten thousand dollars on vours. 

The various individual identinable aspects within the Universiiy of 
California are: academic computing, which Is niostly leaching; research 
computing: administrative compiiting; hospitals and libraries. There are 
five areas and there's a task force which has the responsibiHtv lor looking 
inio the various aspegts of each One of those separate areas. 

The University of Cahlbrnja has nine canipuses spread over seven 
hundred miles aking the coast. There ure^ several different kinds of 
machines: Berkeley has a CDC-6600: Sun Francisco, an IBM 360/50; Santa 
Cruz, a 360/40; Davis has a Burroughs 6500; Santa Barbara has a 360/75; 
UCLA has a 360/91; Riverside luu a 360/50; Irvine has a couple of 
machines* a Sigma 7. a PDF- 10; un^ .an Diego has a Burroughs 6500 as 
welL So, there ara differenl machmes and difterent skills on canipuses 
whicli are also different, Santa Barbara, UCLA and San Diego are currently 
on the ARI'A Network. Berkeley is either on or svill soon come on the 
ARPA Netsvork, If one iFicludes all those wiia have a teleplunie line to one 
pluce or anQther, and all ilie daia ccMnnituilcation costs wilhin the 
university, we are spending approximalely 5200,000 a year. Some of thai 
is coming out of individuals* pockets, sonie Is administrative, and so on, 
but if we analyze thai ninnber and consider a network ibr tlie Universiiy 
of Culifornia, it appears lliat the annual operating costs for the network 
conununications would he in proxinuty. Thus, wc have strong motivation, 
from our point of view, to try to make sometliing better. 

There is a stronger motivation, however, which is mani Jested by 
something ihat happened recently. Governor Reagan signed a bill which 
was relatively umioilced, but somesvhat portrays what the fLUure miBhi be. 
That bill was to consolidate ail State of California computing inlodbur 
major eomputing centers, including the Departmenl of Motor Vehicles, 
Department of MuiiiLm Resources, well are, budget, payrollii and so on. We 
are not inekided m pari of it: neither the university nor the slate college 
system, of whicli we are also independent, are included. However, f think 
tliat liie time has come when the legislature, or the governor will require 
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the unlvorsUios (in Calitbrnia and oihcr states) to do something about 
wasted conipuiing. As a niutter of l'act. the siatc college sysieni. which is 
under muit' diiec! control of the legisUitiire, is presently feeiiiiH very sirong 
pressure to consulidLite thefr coinputing in several centers svhicli. to my 
knowledge, have not been specined. The University of California is 
iradiiioniilly more hidependeni of the legislature and of ilie governor 
because we have a regency system and the regenis are fairly autonomous. 
Nevertheless, some of us lliink that the University of California will be 
instructed lo do something soon. Our interest svas. therelbrc, to examine 
building a network and possibly build ii in our own way.. We all have some 
experience in networks: we knuw wluii some of the problems and some of 
the goals ate. Furthermare. if we don't build our own network, we may be 
very dissatisried with whatever fuial network arrangements arc niade. 

Now for some of the questions that have conie up in the study. First 
is, "Will local computer center directors lose their jobs?" 1 ilihik the 
answer to thai is. ''No." If one Is on a network using sonieone else's 
. processor, (here is still a need for printers and all the 1/0 equipment: 
operators, consullunts, and soriware peopje are also rec]uired. The software 
people may not be concerned with the next release of tiie operating" 
sysieiii but they will certainly be considering network software. As an 
example, sixty percent of the computer center budget of Santa Barbara, 
wliich is about 5900,000 a year, goes for nondiardware relaied elenienis, 
so furiy percent is hardware. Perhaps the unssver for people who worry 
about the loss of prestige or identity is to gu into the business of buildlny 
big empty bo.xo.s, painted red, and labei.*d •"COMPUTER" on llie oulsideT 
Attor iiistnlling them in the conipuicr center and letting people walk 
through to see thai they really exist, the computer center drrector can feel 
good about it. 

Anotiior question is. '■Wliai mechanisms should be used to govern a 
network?" I think the answer to ihut is some kind of markeiplacc 
econumy, patterned niore after the Conmion Market than after a totally 
free market, 1 iliink that suine of those issues were alluded to earlier. The 
Cotnmun Market subsidizes the French farmer because France thhiks it's 
good to have French farmers. Computer networks would like to take thai 
sort of thing into consideration as well. 

One area that greatly concerns me In terms of neisvorks is the 
possiblliiy that very large computers will come on, CDC 7600s or 
others, which are unrealistically priccd in viesv of ihe way universities price 
theirs. Some of these offer extremely inexpensive lime, as SlOO an hour 
for 7600 lime, or 91 time, or the equlvaleni. This situation would 
draw users from established centers and then, all at once, could dry up as 
ihe sltuaiion changes puliiically. But, 1 think as long as the coniputer 
centers that are involved in the netsvork are rim properly financially, and 
as king us everyihing is priced on a true cost basis, then networks will 
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Finally, the question that one needs to unssver in terms of the user is 
whelher or ntJl a network can be friendly. Can you get the same friendly 
O _ service you can get lliroiigh your local compuier center? I don't know the 
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answer, but, if tliere arc enuugli siies on u coinputer network, friendliness 
will rcsuli, The girl who rented me my car today or yesterday was very 
friendly. The reason she wns friendly wns because she wanted my SJO or 
S40. That same market euonomy works I'or computer centers as well. If 
they aren't friendly, the ones that iiave bad turn-uround or bad service will 
eventually dry up. I think that Is good; the user will ultimately benefit 
iVoni that. 

I have some other remarks about how 1 tliink computer centers 
ought to be tlnanced but I'll pass those up for now. 

QUESTION: 

rd like tu know how Dr. Harris thinks coniputer centers ought to 
he financed. 

DR. IIARRIS: 

I can tell you lujw I think they ought not to be llnanced. 
Traditionally cumputer centers obtained iheir nion.ey from somewhere 
else; the tisers did not provide the n.ioney. There are many wliere the 
administration "gives the computer center two or three hundred 
thousand dollars and tells them to puss it out to the faculty. That's a 
very artificial way to distribute resources and computor centors 
inevitably get into trouble working on that basis. I believe that 
coniputing in the univcrsiiy ought to be nnanccd the way everything 
else is financed 1 the department chairman finds out what the 
men.ibers of his departinent need. The chairman jf the departmeiit 
submits a budget to tlio dean who considers it in ternis of the total 
college budget. The dean, in turn, tlicn submits his total college 
budget in competition with, other deans. The pr'^siden.t or the 
chancellor nnally decides who gets the money. Tliere should be a line 
item in the budget. Ideally, as a niatter ol' fact, compuling money 
ought to be able to be spent any way the director svants to spend it. 
He should not be captive to his local center. Now Tm not naive; I 
know that, in many cas^s, it has to be captive but that should not be 
the goah If the money is captive and, if the computing center is not 
providing good service, then that money will not be spent. And, if 
after a couple of years the departnieiit chairman notices that he has 
to give S20jOOQ back to the administration because he couldn't spend 
the money, then he is going to start putting 'j=\T^essure on the 
administration to give him 520,000 he can spend on something else. 
So, if the funding is done through the uscr^ the computer center will 
respond to the needs of that user. If it's given to the computer 
centers, tliey will do w'hai they please with it. 

QUHSTION: 

Tvc heard much about ARPA and the fact that there has been a 
vety low level of use on the communicaiions net. I don/t know if this 
refers to the past or present. Is the present opening it up to a large 
use or is it just going through growiiig pains or something like that? I 
svould like to get a picture of where ARJ'A is and where they're 
going. 
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DR. HARRIS: 

Thero is isoUiied use; in other words, one place is using another 
place and, lypieally. only that place - or muybo a couple of phiccs 
There are some people in the audience wito have had experience with 
the ARPANET as users. One gentleman is right there - Harvey KrilolT 
from the Chicago Circle Campus of the University of Illinois. I'm sure 
he'd be wining to say what his experiences are, There's also u man 
here From the MITRE CorpDration who has used the Santa Barbara 
computing center over the ARPA Network. I think both or either of 
these gentlemen could answer the question better than 1. 

DR. KRILOFF: 

Our e.\perience has been, just simply as a user, to try and see 
what some of the capabilities o? iho networks are. We found, in. many 
cases, it^ is exlremely difficult, by the normal chunnels, to ge'i 
information about what is nvailable througli ihe network. Most of the 
non-standard systems svhich are the reason" for using the network were 
esseiiiially undocumented and ihe only %vay of finding out about it 
was to track down the person who svas responsible for It, get him on 
the telephone and spend half , an hour talking to hini and then go 
back to the terminal and iterate this process a number of times. The 
system itseir is fairly well denned from a teclinical standpoint. From the- 
software standpoini, there is still a svhole range of wide open questions 
that much discussion is being done about but little full implemcntaiion- 
for exumple, the thing you see here with the MERIT network. They've 
been talking a lot longer about inlerconipuler communicLUion and they 
don't have anywhere near the I'acilities. Even though MERIT Is only 
starting this kind of intercomputer communieatlons, there's u king way lu 
go. ARJ*A started earlier and seems to have gone not quite as far. 



QUESTION: 

It Isn't clear how far you have progressed in the University of 
California network. Is it operational? Do you liave a timetable? 

DR. HARRIS: 

There is computer communicatioii back and forth between 
compuses via the ARPANET but thai Is not the University of 
Calilornia network. On November 10, a group of people will get 
together in a hotel room for twenty*four or forty-eight hours straight 
to write a final report, compiling all the answers as thoy see them 
after almost n year-long study of what the political, social, and 
economic specifications ought to be for the University of California 
network. That will be a final repor! lo iJie National Scionce 
Foundation and, us such, will be public information as welf 

QUESTION: 

Does the communications cost that you quoted earlier assume 
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ihut ilie uvailuble Unas are fully utilized? 
DR. HARRIS: 

No, that is the least cost; that's what you have to pay the 
telephone company to have them there all the time. Which one are 
you asking nbout, the thirty cents per kilobit? That^s ARPA^s number. 
That is svhat it costs, they Hgure, when the network gets loaded to 
ihe point where it's really a luUy operating network. 

QUliSTlON: 

You ^iid earlier that you can lee the circumstances where the 
state would want to get together and account for the computer 
money. What do you see the relationship to be between state data 
processing and university data procesdng? What problems do you see 
there? 

^DR. HARRIS: , . . ^ 

The State of CaUfornla is sufficiently large so that there are no 
more economies of scale to be obtained by combining the Departmeni 
of Motor Vehicles, the Highway Departmeht. and others with the 
University of Californiih I think the State College System, with 
200,000 or so students, the University of California system with 
110,000 or 115,000 students, and the State itself, can all have 
independent data processing. Each of them is large enough stj that 
there is reaily no motivation t^or marrying them. There is really no 
common interest, Now, maybe in a smaller state with a lesser 
papulation than twenty million people, it would make sense. The 
State of Oregon Is, fur example, lookiiig ai that, 

DR, MAPLE: 

1 believe that ^ all of you have a lairly accurate concept of an 
academic computer center; and to be sure that we are all thinking 
about the same thing when 1 mention the word ''network^" I will 
define a computer network to be a set of autonomous independent 
computer systems which are interconnected to permit sharing of 
respurces among them. The resources to be shared are pfugrams and 
data and the ability to access and execute these items on any one of 
the computers in the network, The fundamental concept here is the 
ability for each computer to make every local resource available to 
any computer in the network in such a manner that programs and 
data which are ovailable to local users can be used remotely without 
degradation. Currently a computer center, with a few notable 
exceptions, is forced to recreate all of the application programs and 
data tiles which niuy have been established elsewhere. Quite often this 
is very expensive in both manpower and computer time and is very 
restrictive in the transferability of capabilities from one .center to 
another, A succeisful gomputer network would reduce many of these 
^ problems of resource sharing and this Is the goal of our network, The 
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discussion which follows will give vou some idea of some of the 
problems we have met, how we have dealt with thim and sumo of 
the problenis we expeci to be facing in the tutu re. 

There are three state universittes In the State of Iowa with a 
fombined enrollment of 50,000 fuced with the classic problem of 
expanding nteds for computers in their acudemlc, research und 
administrative -areas with insiifficient resources, botli financial and 
human, to supply the required facilkles. About four years ago 
discussions aimed at the soliiiion of this problem led to the so culled 
''cornfield" computer concept. Basically/ this concept as originally 
envisioned, said that we siioLdd obtain a large computer and locate it 
somewhat centrally to the universities, and" pool our financial and 
human resources to get the required conipiiter capability from a single 
computation center, a la TUCC, Needless to say. with the recession 
and the ^ accompunying down turn In the availability of nnaneial 
support for ihe universities' and tiieir computailon centers, these plans 
never got off the drawing boLird, . However, since the University of 
Iowa is on a semester plan and Iowa State is on the Quarter plan, we 
saw the possibiliiy uf sharing the resources of these two centers to 
our mutual advantage.' Consequently about two years ago we starltd 
discussions which led to u phin to tie our two IBM 360/6S's togeihcr. 
Our initial plans were predicaied on the though i ihat since our 
systems are so similar, we should be able to establish a connccilon 
between the two CPU's and ultimately be able to load level between 
these two systems. For well over a year now, we have hud our 
systems linked logeiher via a 4800 baud lelpac line. In order to make 
this conneciion funcilonal, there were certain conipromlses that had to^ 
be made in the systems area. To indicate the nature of these 
adjustments, I will give a tew examples. Neither SUInor ISU were 
using the standard generic names for classes of devices and naturally 
we had naines different from each other. We had to agree on a set of 
standard names for all conmion devices. We also had "to come to an 
agreemeiu as to which space would be available for user scratch llles 
at boih locations and settle the question as to how the user would 
obtain the available user perinanenl file space. 

In order that identical results be obtained on both machines, the 
PROCLIB's on both systems had to be made to agree and' the 
ordering of DD siatements had to be agreed upon In order thai the 
overrides would work properly. 

It is clear that with the numerous system changes that have been 
made over an extended period of tinje. the Inclusion uf additional = 
computers mto the network becomes inore difficult and indeed 
impussible unless they arc willing to conibrin to the conventinns 
already m use in our systems. This point touches upon a political 
question concerning the use of computers in the state of Iowa About 
two years ago, the State Legislature created a general .services 
department who.se duties among others Included the "Establishing 
supervising, and maintaining a system of centralized electronic data'* 
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processing, including a duta pruce^ssing service center for ihe benutll of 
ihe Htaie agencies in need or dutu prucessing services/' At the tinie 
ihis legislation was passed, the Buurd of Regents iiij^tiluiions were 
exenipl froni inulusion under this act tor reasons which rchiie to the 
cxicnsive mugnhiide of the computer uetiviiies iii the institutions, the 
tact that the equipment is being uiiHzed essentially at capaeily mid 
the DXtonsive cost of conversion ol^ very coniplex software. The largest 
activity at tlie universities Is associated with academic computer 
activity which requires a continuing program of software development. 
This in turn requires systems analysts at each educational Instiiution 
in order to provide adequate services lo acLidemic personnel who are 
preparing their own applications progranis. Thus, it did not appear 
' practical (o have the soS'iware people In a centrnliMd group prepare 
programs for academic personnel because of the iiitinuile knowledge of 
the particular acudeniic disclplhie required. For examplu. speciLill;^ed 
knowledge in nmlhemalicaj programming Is avalhible ai Iowa State and 
the social sciences archives are available at ihc University of losva. 

The thrust to form a Board of Regents Computer Netsvork was 
based in part on a desire to be able lo share sonie of the unique 
capabilities which currently exist on our Individual campuses as well as 
to llnd out if 'We can - cnectlvely level the loads over the two 
computer systems. I am also sure that there Is an attitude on both 
centers, whether justified or not, that the univorsily personnel belter 
understand the computer techniques required to effectively serve the 
aeadeniic and research needs of our campuses. There is also a 
considerable interest on our canipuses to provide help in the computer 
field lo Ihe several' smal! colleges, junior colleges and liigh schools on 
a scale considerable larger than that now is being provided by the 
University of losva th. rough, their small college network; and it is 
thought that this could be more anectively done In a network 
coniaining more than u single resource node. 

One of the questions which quickly arises in a multi-node 
network is concerned with the exchange charge rales to be used for 
the computing done at one resource node for the benefit of another. 
Usually, even though tlie computer systems at two nodes are 
prnciically identical/ the local charging algorithms may be quite 
dilTerent due to llie different local environtnents. We found ourselves 
in ih\% situation and liave developed an exchange rate which we 
consider very practical and worth mentioning. The computing charges 
at ISU are based on the systems management ftcilliies records 
compleiely while those ul SUl also use some records gathered by 
HASP and even though our charges are fairly comparable they are 
derived from different algoriih.ms. Now one objective at both our 
centers is to be able to make the charges for a given program be as 
nearly reproducible as possibte regardless, of which computer it is run 
on. To acconiplish this, we append the appropriute records to the 
output of each program when It is reitirned to originating node and 
^ these records are used to compute the charges according to the local 
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algonilini. Thus a user on dfhcr campus is uluirged appro.ximaiely ihe 
same amount lor siniilnr runs of the same program regnrdltjss uf which 
compuier is used. This leaves only ihe quesiiou ns lo how mitcii one 
center cluirges unuiher fur services rendered. In each of our ceiitors. 
personnel com rcpre.seni approxinnilcly Rfty purecnt of our toial 
expenses and wc consider ihut Lipproximaiely the sunio aniouni of 
personnel is contribuied 'by ench to support our network aciiviiies. It 
IS probably also true that the level of our payrolis would not change 
It the link were noi in existence. Thu.s wc have iiyrcod that each 
center will support its own porsunnel and not enier that expense into 
the exchange rale. We ihen average the lacal' rules baFcd upon iliis 
pruvision. As a practical expedient, our exchange rale is established by 
Inking Hfly percent uf the averuge of ilie local rates uf tlie two 
ceniers. Thus ihc wholesale rate between ilic twc5 cenicts 
somewhere in the vicinity a one half of a local rate. Under these 
circumstances, if one computer has some cbmputiiig capacity available 
lor sale to the other node, that capacity can be sold and ai leaist 
some income will be realixod insiead of letting that resource go 
unuHcd. From the viewpoint of the node ushiy this excess cat7acjtv of 
the other nude, this can provide the capacity needed lu carry ihe 
campus through a peak load period without having to increase the 
local conipuiing facilities, in order to encourage use of the link, our 
two centers have exchanged a credit of S20,000 for each to use ai 
the other center. If this credit is not used during ihe I'iscul year, it is 
los!. If one center uses more than S20.000 at the other facility, it 
pays for this usage at the established exchange rate. 

This arrangenient is niost oquiUible when tlie two nodes involved 
are approximniely the same sixe, but this algijiithm clearly coukl be 
modified to fir other circumstances as long as the Imbalance beivveen 
the capacilies and expenses of the nodes involved arc not too severe. 

The Computer Cenier at the University of Iowa has run an MVT 
- HASP system for a considerable time and ISU has riin a straigiit 
OS/MVT sysieiiL This presented a problem in conmninicaiions which 
was solved by ISU inserting a mini^HASP into our system so that wc 
could use tlie HASI'-to-HASP communications tacilitics originally 
developed by TUCC. This of course required Ihul some of our systems 
personnel become tharoughly familiar "with HASP in order to "make 
the changes required for our environment, and required that cn_ir 
operations staff ^ establish . appropriaie procedures to support the 
communications without degradation of our local OS system. The 
development of our communicniions link required that wc establish a 
workable relailonship among the systems personnel of the two centers, 
as equitable division of the necessary developmental and maintenance 
work, and comniuu period of test lime. This type of activity requires 
a large number of phone conversaiions and fiequont joint meetings of 
sub-groups from the two centers. It is my opinion that our ability to 
coordinate activities was enhanced due to the fact that we are only 
O . 125 miles apart. Hud we been 1500 miles upurt. the reqiurcd 
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eoordinaiion would have, been much more ditTicult, 

With changes of ilie above nature being made it was very 
impartant that sve establish some means .of notifying the users of 
anticipated changers in order lo mlnliiUze the inconvenience of any 
such change. The basic elements of user support are supplied in 
esseniially iliree different ways. We arc using our individual newsletters 
and bulletins to pubiish this type of information. This in turn is 
backed^up by consuhuiive types of activities which involves diagnostic 
help for a knowledgeable user, information about what is available in 
our ^systeni and how to get at it, and basic support in the 
iniplemeniutlon and debugging of user programs. The third area of 
uger support Is in the provision of certain physical elenients such as 
keypunciies, disk space, catalogued procedures and the like. 

hi the near future we must make a decision as to how far sve 
want to carry the integration of our itidividual centers' activities, We 
currently both have our own users' manuah newsletters and similar 
publications, It inuy be that we will want to merge these types of 
activiUcs into network publication, or perhaps supplement tliem by 
ndditlonal pub|icatigns> 

At some time in the near future we need to decide upon a 
mutually agreeable division of the applications packages each center 
will support. Undoubtedly, certuin applications packages will be 
supported at both centers wliereas others may be of such a nature 
that we can utTord to support them only ai one site and require users 
from oullying canipuses to use those nicilities remotely. 

DR. WEEG: 

I have one question which 1 think is veiy significant, How much 
use have we got now after this past year of real hard effort? 

DR, MAPLE: 

Liisl monlh we used five hundred nineteen dollars worth of 
coniputing at the exclKmge rate at your place, 

DR, WEEG: 

I think that's a significant fact. Here we've got two guys who 
really want to make this work, we"ve got two systems which are 
nearly Identical, and we've got all the wires set up. It's been going for 
a year and we know how to make it run; yet we- re buying only five 
hundred dollars of tinie back and forth. Even if a thousand dollars 
vvet^e spent, think about that when you tliink about national nets, . 



QUESTION: 

How nnich different are your charging rates? 

DR. WEEG; 

We're converging, I think, 
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DR. MAPLE: 

Not fadically different, 

OUHSTION: 

Five percent? 

DR, MAPLE: 

Probably. We recently changed uur cliarging by lowering our rates 
so we are nimost down to the University of Iowa's rates. 

DR. WEHG: 

We're just changing our nitcs now in order to come inio almost 
equivaience. 

DR. HARRIS: 

I'd like to make one other comment in terms of doliar.s The 
University of California at San Diego with a Burroughs 6500 is on the 
ARPANET. I under.stand thai they get tweniy.nve percen! of their 
Incorrie Irom the network. 

DR. WEEG: 

I anticipate Ihut's what's going to happen in any national nei. 
Some nodes will become supernodes and other nodes will be total 
u.sers, or parasites, 

DR, MARRIS: 

Bill Kehl at UCLA, I believe, draws aboiit four hundred thousand 
dollars a year from the ARPANET. 

' QUESTION: «^ 

!s the' rate for exchange of computer resources between the 
University of Iowa and Iowa State University defined by signed 
contract or strictly a gentleman's agreement between you two? 

DR. MAPLE: 

Whenever you deal with Gerry, you get a signed contract, which 
he signs in disappearing ink. 

DR. WEEG: 

What we really have Is a series of memo.s back atid forth. I 
suppose the most recent memo is the one which Is the most binding. 

DR. MAPLE: 

Seriously, there are no formal contracts. However, there are 
Statements of ngreenient. My boss, the vice president, for e.xarnple, is 
aware that this is going on, Pm sure that Gerr>''s bos.^ Is aware of this 
too. 
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QUESTION; 

HaH there been any consideration given to the impact that selling 
lime ut wliolesale rates might have on your government-sponsored 
research? You're not giving those rates to the government. 

DR. MAPLE: 

Yes. I depend very heavily upon the AEC tor coniracl compuiing. 
It turns out that their rale is considerably lower than our network 
rale because they buy on a percentage basis, fifty percent of the 
computing, and pay accordingly, They've got a bargain still. 

QUESTION: 

Is there other govornment-sponsored reseurcli on your eampiis? 
DR, WEEG: 

Maybe for Clair but not for mo. Our federal users pay the full 
price. We make the argument, and we've made the argument 
successfully stick with the auditors so far^ that our users on our 
canipus are paying the same price for equivalent services. If a federal 
user accesses my computer for one job he"ll "pay a price for it. If lie 
uses Clair's computer for the same job, he'll still pay the same price 
for iK I conclude that he's not getting short shiift, 

QUESTION: 

It would be nice for us at Stanford to run a line up to that 7600 
at Lawrence Berkeley Laboratory, get our computing done at one 
hundred dollars an hour, and sell it at our rates. Maybe we could 
swing the auditors into ignoring this situation as long as it*s pretty 
much in doubt. 

DR, WEEG: 

Well, you've got to make a justification; we do make the 
justitlcation. As a user of computer services I want my computer 
center director to buy me lime the cheapest place he can buy it* 
Even if it means that they haul our machities away. 

DR. MAPLE; 

What do you think will happen when you buy fifty thousand 
dollars of computer time each month rather than flva hundred dollars? 
Do yoij think the auditors will look at the problem in quite the same 
way? 

DR. WEEG; 

Certainly — you've got contracts to the tune of a half mtUion 
dollars. I've got contracts to the tune of close to half a million dollars 
in federal business. The amounts are signincant so they're looking 
hard. Tve had we@k*long audits and they come away saying yes, it's 
all right. 
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DR, HARRIS: 

Wliat \ suspect is that they're magnitude conscious. 

DR. WEEG: 

I understand that- thafs right, but Vm saying there Is already a 
signilicant mngnitude, signincani at least as far as ihc State of losva is 
coiicemed. Five hundred dollars goes a long way for us, buys lots of 
pigs. ■ ^ ^ 

QUESTION: 

II tiie argument for going through this process is load sharing, do 
you visualize that there will be much Individuai use of the Iowa Stale' 
machine? Will ISU do a lot of the Iowa work and vice versa? 

DR, MAPLE: 

Yes, L do. For example. SUI is moving in January, Gerry may be 
running quite a few programs in Ames during the timo his machine is 
down moving to another location. During our end of quarter activities 
we're always very bu.sy and we like to dump a lot of stuff over there 
on him, when that happens not to coincide with the end of his 
semester, 

DR. KATELEY: 

The memo that 1 have from Gerry Weeg says that I am supposed 
"to try to Jdentity and address in an intelligent way some of the 
difficult political and nnancial questions that seem to be hindering the 
development of networks." He further says that this means "tha"t we 
ought to dLscuss what kind of political, interpersonal, and nnancial 
problems Iiave been faced and which remain to be i'aced." Well, I 
thought I svauld tell you about ihree things: first, about the history 
of MICIS and MERIT; second, about the early, problems; and third, 
about some of tlie existing problems. 

MICIS is a committee that started meeting early in 1966. The 
membership includes Wayne State, University of Mlchipn, and 
Michigan State University. Allan Smith, Vice President for Academic 
AtTairs at the University of Michigan, has been at most-fivery meeting- 
the Vice President of Research Development and Advanced Graduate 
Studies at Michigan State, Milton Muelder, has been at most every 
meeting, as has the Assistant Provost of Wayne State, a man by the 
name of Bob Hubbard. In addition a variety of faculty people have 
come and gone, However, there has been a core of people attending 
monthly MICIS meetings since 1966. The purpose of this committee is 
identical to the purpose of EDUCOM, and that is to use technology 
to help provide better education at lower cost. We have had a few 
pmblems with MICIS itself. For example, one of the worst arguments 
1 was ever in at a meeting occurred at a MICIS mieting. This 
occurred at a time about two years after we had been meeting. If we 
^ ' . , j^ad not had this history of meeting with one another, that probably 
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would hava baen tlia end of our meelings, Theie have been pressures 
from the outside that have been just as intense that svould have 
broken up this group had we not developed the rapport we have, 

MERIT was incorporated in Noveniber of 1966 by the three 
universities for the purpose of accepthig funds and distributi' . r-;,nds 
for the three universitieSj again pretty much for the same puipose as 
MICIS, It is a non-profit organisation incorporated in the State of 
Michigan. The menibers of the Board of Directors of MERIT are the 
same three Individuals that 1 nientioned. In addition, MERIT employs 
Bert Herzog as Director. Bert and his stuff are located In Ann Arbor. 
Their most hTimediate purpose is to direct and promote the use of the 
MERIT netvyork. The MERIT network activiiies got started about 
July, 196S, and has used L5 niil!ion dollars since then, The sources 
were NSF, .the State of Michigan^ and the three Institutions, =the last 
mainly contributed services. The monies that were available were 
expended betsveen the period July 1969 — June 1972 to develop the 
network. 

Some of the early problems I liad in connection with. , the 
development of the network 1 will describe next. 1 went to many, 
many meetings having to do with the selection of a communications 
computer, this computer to be the same at eacfi of the three 
institutions. People from the three institutions iiad various technical 
requirements of this computer that made it impossible to go out and 
buy a computer tliat would do tlie job. This may sound like a 
technical problem; I donT think it is. I did not understand why the 
technical requirements were such as they were, but each insiltuUon 
was allowed to say what they wanted In a communications computer. 
We had no mechanism for telling some one institution they were 
overspecifying the interface, for example. 

The second problem I had was that Wayne State was made the 
fiscal agent. I understand the bookkeeping system at Michigan State 
reasonably welh The bookkeeping systems at Wayn.e and Michigan are 
just enough different that 1 do not understand tjieir systems. As a 
result, I often did not understand what the llscal agent was doing. I 
had the same sort of problem with Bert Herzog, that is^ not 
understanding his budget and reporting processes because they were, 
of course, designed along the lines of the University of Michigan 
system. 

There was and still is a serious problem of jealousies among the 
staffs of the three institutions. My people objected to many of the 
decisions that were made by the MERIT staff as undermining them or 
shortchanging them^ and It was my job to try to explain to them why 
we had to do th.is. This still is an unsatisfactory situation. 

There was and still is within MiCiS and the related MERIT 
activity an attempt to make all things equal and fair among the three 
institutions to tlie point where many of us do not say some of the 
things that we should in our meetings. 

At the present time, a number of problems exist with respect to 
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the network. The main problem is the uncertainty as to the use of 
the nciwork as a budget matter. Or. svhere does the money come 
frcim to u-se the netsvork? A related problem Is that of unequal flows. 
I think that the flows will be unequal, and furthermore 1 am inclined 
to think the flow is going to be in dollars away from the MSU 
system. Another related problem is thflt I have to support the use of 
the network on the MSU campus. For example, I provide consultants 
and systems programmers for the use of the MSU system. We hold 
workshops to try and teach people how to use the MSU system- We 
hold seminars tor the same purpose, We publish a variety of memas 
and other documents to explain to users how to u.se the MSU system. 
The same sort of support activiiy is required on the MSU campus for 
the use of the network and does not exist. A related problem ha^ to 
do With credits. The MSU consultants serve three purpo.ses. One is to 
help the user, the second Is to collect informution about bugs in the' 
system, and.. the third Is to give users a- d«! tar credit when the^i iiave a 
run that is bad becHuse it is the fault of the MSU system. ''l won't 
give credits for bugs In the network software or for problems in the 
.system at the University of Michigan or Wayne State that one of my 
users encounters. The problem of unequal tlows bothers me a lot 
because I cnnnot afford, out of the money I have available to me, lo 
properly support network use. 

The MERIT network ha.s liad an impact on- the procedures thai 
we follow very faithfully with respect to the integration of new 
software mto the MSU system, and with respect to operational 
procedures for putti-ig new software into production use. Installation 
01 network software into our .system has required us to temporarily 
ignore some of our procedures. That's both good and bad. In making 
this exception to our procedures for MERIT we have ree.xamined 
those procedures. It takes a very long time for us to make changes to 
the MSU operating system and to do the notification and reporting 
that is involved. Well, the result of MERIT'S pressure on me was that 
we thought back and remembered the reasons we do things the way 
we do and have decided thai we will keep doing them that way, 

I would like to take a minute to e.^plain the way that I think a 
user on my campus will see the MERIT network service. Each college 
at MSU is required to pay for twelve and a half percent of their total 
computer use. This tsvelve and a half percent comes from the college, 
and It comes from whatever sources they have available; for example, 
It could come from supplies and services accounts. They could buy 
computer service instead of buying pencils. It could also come from 
research grpnts. We^do not know where it comes from, but the point 
IS we get twelve and a half percent from each college. We have been 
using this scheme for three or four years. Well, the result is that the 
users of Michigan State do not expect to pay a hundred percent for 
anythmg and in particular, they do not expect to pay a hundred 
percent for the use of the network; I am not willing to use the 
money I have to subsidize the use of the network. So we have 
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worked out tite lullowing arrangcnie^nt : the llow in, in dollars* to 
MichigLin State svill be uf^ed to Kubsidi;^e llie mo of ihe network. And 
we wili walcli ilie nnbahince in tlowi when 1 nm in ihc hole fifieen 
thousand dollar?^, we wit! change the arranyement I am about to 
deseribe. The user at Michigan Stale on a coilege by collego basis will 
pay f\}r iweniy-five percent of his network use. In other words, 
sevcniy-five percent of a college's network use k mb%\i\izcd. If I see 
thai the deficit (hai I ani running with ilie netwark run^ lo five 
thouHand dolli rs, tiio nay required will go to fifiy percenL And. of 
course, when it reaches fil'ieen thousand doUar^, the pay that the user 
will have to provide wiH be one hundred percent — no subsidy for 
use of the iielwork. I hope that the ilows are equah of cour^^e; if the 
llosvs are equal, I will have aii additional income item of twenty-five 
percent of tlie now. I would argue thai that would about pay I'or my 
cost of providing service to the neiwairk. 

Let nie close with the lojlowing, and unfortunately Clair took my 
line hare. The question is cooparailon or conflict, and the answer is, 
of course, cooperation and conflict. The conflict is exquisite, and I 
Iiave great expeciaiions for the cooperutioiL I have done things for 
MERIT that from niy point of view are w^rong. for example, ihings 
that have the effect of offending my people And this is a serious 
problem for me. On the other hand, the chalienge presented in us by 
Allan hi bis talk at kmch yesterday is clear. It is my responsibiUiy. I 
supppse, to try to convey this challange jo my people and tell them 
about the grand future for the networks and how we are going to 
save a lot of money. They are very skeptical aboui thai. I suppose 1 
do not do a good job of delivering that tiiessage, 

DR. KRUEGER: 

institutions of higher aducalion are estabiished and maintained for 
the preservation, creation and dlssemlnuiion of knowledge. In achieving 
these goaJs, computers hava; been atroduced as a service entiiy to 
support ilie programs of imtruction, research and admiiihtratioiu The 
institutions have also provided computing services to the public. 

Computers hava been utilized to meet the identified goals in 
institutions of higher education in Colorado since J962. In 1969, 
CNHSS (Colorado Higher Education System Sharing) was instituted as 
a concept^ to promote sharing of computing system resources among 
institutions of higher education. Currency, eighteen computars are * 
oparating to provide cantralized services o their institurions. At the 
time of implementation of the CHESS concept, service was oriented 
around a decentralized type of network. 

Racantly, networking has resulted In sharing of applications 
software by the instruction and research programs. Administrativa 
resource sharing has also been proiiioted by restricted hardv/are 
networkmg. Software sharing, wliicb has bean limited in the 
adminstrative area, Is also now slowly proiressing, 

From a hardware networking point of view, thwra are currently 
twanty^threa ramote batch temiinals utilized in two star networks 
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operational in ib, mis, Tim biitcli service is provided bv Colonulo 
btuie University lo ii.s two cumpLiscN and \a tlie conimunity coiieues 
i.tdmng ih. CDTIH notwc.rk. Tiic Ut,lver.iiy of Culurudo provides 
ucadennc conipuior services to iis {bur campuses and lo Metropoliian 
atute Lollsge. In addition, the univorsitv provides resources in the 
best iiileu^sts ol the state, to serve ilie Coiuradn Division of Hiuliways' 
scieniitic computer needs. These networks are operated as auxiliirv 
enterprises, ehnrging real dolhirs for all services. ' Interactive network 
^mce ,s provided by the Univcrsiiy of Colorado and llie Culorado 
School of Mines, and again, all usage is charged on a real dollar basis 
In Marc;!] of 1972 a new eomputing center svas crculed, ihe Denver 
Regional Coniputlng tenter (DRC). svliiuh is managed by the CDloruUo 
Commission on Higher Education, the agency responsible for prtn-ldinu 
overall state coordinaiion within ihe institutions of higher education^ 
Following establishment of die DRC, netsvork evaluaiion aciiviiies 
have increased substantially looking toward creating a computer to 
computer network, somewhat., like MKRIT, involvin« Colorado Staie 
University, ihe University of Colorado, and the Denver Regional 
Center, 

^ During the current iiscal year, it is estimated that enrollment in 
higher education in tJie state will be proximaielv one hundred 
thousand. Of these, approximately sixty thousand students ire 
regisiered m one of the three universities. Based on data provided by 
the msutuiions, actual class heudcount of students using computer 
resources in nscal 1972 was 48,155. Planning for fiscal year 1973 
based on instruciional programs justincation, calls for a student user 
class headcouni of 66,015. State support of ADP during this period Is 
just over four million dollars; and I might add that there was no 
mcrease for this current fiscal year from the preceding year 
Approximately three million dollars, or thirty dollars per enrolled 
sludent, of this sum is e.xpended In administrative ADP support The 
balance is available for instruction, iliat Is fen dollars per student 
enrolled or, i* you want to count users, fifty dollars per student user 
Coordination and control of ADP in higlier education in Colorado 
IS vested, based on legislation, with two state agencies. The Colorado 
Commission on Higher Education is responsible for coordination of 
acirvities of. all Institutions. ADP funds for the institutions are 
appropriated directly to the Commission. The second agency involved 
is the Department of Administration, which is responsible for control 
□1 ah state ADP, including that in higlier education. 

/^hmiigh institutional cooperation resulting from fiinding con- 
straints and, of course, encouragement from the coanizant state 
aser}£UP&*>r,-pesource sharing is continually increasing. Currently, a 
Commission appointed committee of instiiutional represeniatives is 
mvolved in evaluatini and coordinating Institutional ADP and 
associated FY74 budget requests. Evolving from this activity will be a 
stateAvide ADP resource sharing plan for higher education By 
/resource sharing" we think in terms of systems. Resource siiaring 



involves linrdwLire. Honwarc. and people netsvorks. Thorn planH address 
tlie needs of prctgrunis supported by ADP services wiihiii Uic 
insliiutioiis tiK vvel! as servieos providcil jn iho public inteiesL 
pariiuuhir iiiieresi rulaiivu tu ilils l^iier pc^ini in u prtiposcd cooperailve 
piiijeel beiween ihe CcHiiniissiun oii llighcr luiiictilinn and the 
Deparinieni uf EducLiliuii to deveiup the so-eullod HITIH cuinputer tu 
curtipuier ncisvork lu provide 8er%1ces to stule high schools. InstiiU" 
tions of higlier cduealion thni \vill be invi^lved in this project include 
Coiorado State UnivDrsity and (lie University of Colorado. Ot' cuurse, 
this will interconnect to the state-wide higher education network 
mentioned earlier. Although the state-wide phui is nut yet coniplete, 
the foilowing roneci the general direciion of the resource sharing 
phnining to date. I will list ihese as objecilves. 

In nieeling the continuing institutional goals, the uniiying concupt 
of CHESS Is endorsed; that is, the sharing of institutional ADP- 
resources including personneK hardware and soriware. Iri supporting 
the general concept of resource sliaring, specific objectives liave been 
esinblished, identified by program served. It shouid be noted that 
these goals hinuence both short- and long-range planning. 

Insiructiofh Each student sliould have the apportuniiy to obiahi a 
general undersiunding of cumpuiers, their organization, applications, 
limitations, and impact on society. Each student should have the 
oppurtunity to study the compuier and apply the compuier in the 
manner and to the extent pertinent to his course of study. Adequate 
computer resources (hardware, softsvare, personnel and instructional 
programs) should be made available to meet the first two objectives 
and to maintain the level of education commensurate \ with the 
standards existing nationally, utili/ing neiw^ rks to uchieve this 
objective as necessar>^ Student and faculty members should have 
access to compijter resources upproprlate to his course of study and 
discipline^ regardless of his institutional affiliatio!!, 

R&searcfi. Use of the compuier as n research tool to create new 
knowledge is a necessary function of higher education. Faculty should 
have access to computer resources appropriate to his research area. 

Administration. Through coordinated Institutional activity, adminis- 
traiive data processing should meet state-wide needs as follows: 

— Continue and improve support of operations and management 
function. 

Continue and expand development of data base oriented 
planning models, e.g., CAMPUS. 

— Continue to evaluate and implerTient existing appllgations both 
within the state and available from other sources including 
CAUSE and WICHE^NCHEMS. 

=- Continue development of standard data elements. 

— / Establish evaluation process for implementing new applica- 

tionSf 

Puhiic Service. Cooperative efforts in ADP with federLij, state, and 
Icrcar"^ agencies should be encouraged so as to supplement each 



institution's educaiiotuil nctivitios jnd bo of liirccl benefit to the 
citizens of the muc. Tiie HITIH project, which I h-forrcHi to earlier, is 
specincally onclorseJ. C oupernilve olfons in ADP wilh indusiry ^^luniid 
be encouruged when urioiitcd toward benefiting ihe inKiituiional guuls 
ill inslnictioti, reseurcli and ndministrution. 

In summary, stateAvIde ADP network planning in Cohiradn is 
ciirrentiy liased on exisiing capabilities, funding lininations and 
controls. Resource sharing ha.s prugrcssed lo provide conipuler access 
when econoniically teaslble. Usage of l!ie neiwurks has been on a reiil 
dojlf' charge basis with nveruJI control vested in the Colorado 
CommisKion on Higher Education. Compleiion of die .staie-svide 
computer to compuier netsvork plasi will most likely recugnlze and 
contitiue ilicse attriljutes. 
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A Suney of Cominuiik'iilifJii.H AciiviJies in Eccinomics 

lniiov:iiivc nciivjiics in the llcid of coinimiiiiciiiluii md iiiibminiicin 
clissomiiuiliuii have noi hccn hitrkiirg in Lcoiiuitiics. particuhnlv v/iili w^md 
to disrilliiig [he iiictuuitc, riie .hnmwl of i-commiiv Alwrm-u proved 
suL;cessliil in hringiny Ujyt?lher uhstracis uj" nrUcks. nnti hus been cxpmulcd 
U) nichklo ievit?w iiriicks hi \\\q Joumil of t:coihmm l.ilvranire. Haiiier. 
till? Rnukcloller luniiRhitinn nsuod the problem nf Imgniffiited iiiomtme 
and sponsored a series of smvoy nrlicl^s whicli iifipumed in Animvan 
hviiihinuc Review ami l-anhnmc JoiinwL 

Activities ins'olving the use of t.'onipiiter icchnoltmy :ire beenniine 
more cominon, biil is it here ihat cxperiisc and coopcmiive phiiining 
become esseniiab No singic sudeiy ur institution can assitiiie iespoiisibility 
lor niiiiniuiniiiu nnd modernizing commnnieutiuns dumtiels. but logether 
the major scteiilirie soeieiies mid leseLirch iiisiitulinnH can explore how to 
use ihe computer lu redncc inemeleni higs and leaka«es. Currently a 
nimiber ot indepcndeni pn^jeets arc allempiing lo Ijimg coniputcr 
leciniojogy to htnir on L-oinmunicatiuns problems. 

Adniinistralive inl"t)i!nation_ syrUctiiS have been eaiulidules lisr 
compuierkiiijon in recent yciirs. The Amer]e:ni Marketing AsSiseiaiiun has 
cumpuicn«d its nuiiling list and uses the system for handbooks; and ihe 
1970 Handbook lor the American Statistical Associailon was computer 
genoraied. Also, the liconometric Society has been cumpuierizlna the 
iidministrative and inlormalion disseminaihin junctions of societies 
Frogmnis have been deveiopcd to produce mailing labels and billings, and 
UtUicr an NSF grant, u free form entty system was developed lo raciMtate 
the publicution of handbooks :nid bibllogrupliics. SII'PS (System of 
Inlormaiion Processing for ProfcsshHial Societies) iscurtcndy used by ihc 
Niiiional Bureau of Hconomic Reseafch and the l^conometric Society and 
Is being applied to ulher orgatiizatiuns. 

Handbooks with biographical lisUngs of the membership help one 
locate addresses of Individuals with simllur research interests. A logical 
eNieiislon in the age of the computer is the crealion of cumputer files with 
both biographical and bibliographlcul iiifurniation. Economists regularly 
find iheniselves answering questionnaires about their background and 
research fisr NSF studies of scientific manpower and fur individuaf 
societies. Surely, If the stuck of reiiulred information could be entered 
into compuier files, the scieniific commiuiiiy would liave a valuable 
research tool. Furthermore, the scjciotics could update and use the data 
base for daily administrutive requirements. Perhups whhin a decade the 
pi-ofessional labor market will be improved ilirougli the use of a system 
witJi madiine-readable vitae. Colleges, governmciu, or businesses could 
search lor a person whose inieresls and talents best matched their needs. 
Book review editors might search for uppropriaie reviewers, the sponsors 
ol conlorences could make meetings more all-inclusive, and researchers 



would tif^d rciroKpeclivc somivIi^s ofihe litcniUire nnidx nMytc c\T]c\cni. 

t'oinpuieri/cd f^iblitmiapliies mc ciirrofilly being dcvcUipcd in 
cnnjufieiUjn wiili scverul projects. The Ainciiciiii A^iicultural Ucinionnc^ 
Asj^ociniiou hus cstuhlislicd Apriculiural licuiiiiiuics Dijcuiiieni^non 
t'enier in cunjiinctinn wm!i the Nuiioii^il Apricullura! Ijbrnry, arui input 
und rcirievLil coiuinucs on a ivp^iUt hm\h. The compU!Cii/cd bibliogriipliy 
is being used to prodnjc n pubhcaiiori whiwli cun briiig reseLUcheis up in 
date on svorkiug papers uppearinu in the tield of Ligrieulturai ceouoniies. 
Independently, MiLks lias developed a Ci)nipuieri/ed bibnogruphie 
system Kir the neld of pubUe riiianee." Also, it shoulu be noted liuii 
lisiuiiis o\ disserlanon tiile^ provide usel'ul ptiinierH to new research* 
University NlicrotThiis has a conipuieri/ed retrreval sysicni (hut s^^ciukl 
coniplenient luiure hit'ormation sysietiK in the discipline. 

The Ainerican lict>nonnc Assuciaiion is currently exploring the 
(eusibility ot'applyhig ihc computer system devoUiped by the Hcononieihc 
Soeiciy to ilie produetiou ol' the quarterly Journal of I^cf^'io/nic 
Lituriiiuru, thus the annual Index Jicanonui: /Jti/raiuiv could be derived 
uuionuuicaily trom the JEL data base. The JltL ceniial to any 
cumputeri/ed infonnunon system in Economics, because il autiiiH', liile, 
juunuiK and elassit^icaiion number were eiuered into a niasfer Hie, that nie 
could tlien be soried alphubclically (by auihor) or nunierieally (by 
chtssificalinn nimiber), eUnnnating inuch llie costly lumd operation. As 
a by-product of the printed volume, tlie As:U)ciaiion would have a 
machine^readLible fiie thai could be searched ondine. Given presen! 
lechnologieal and cost trends, a computer bused inforniation retrieval 
system will be teaslble soon. Pliysies, Chomlstry, and Psychology are well 
on ihch^ way?^ kucIi sysicms. liowever, seurches ti)r articles witli 
pariicular keywi^ds or print^outs of ahsiracls ekissiHed under the AEA 
indexing scheme are probably five years away, given the absence of 
restnirces and institutiona! conimitment tor developinenial work. 

This survey indicates that kconomics should begin lu ideniity 
prubleni^ of cunipaiibility and possibilities luf merging current efltsns to 
preveni llie dupllcaiion u!^ eflurls. At present, diflerent organizations are 
cauuhl in a coiiHuon syndrome; delivering products befc^re systems are 
truly operational. 

Current ellorts lack tXmds lo take the broader view of tlie work. For 
exuniple. ff the alerting service lor agricultural econumics proves usetuk 
other nelds in economics niuy be able to utilize the system. We also need 
user studies which would give us better inlbnnalion aboui the inipucr of 
innovations on communications chamiels. For example, what should be 
the role of spociulizcd inrormaiion centers and should their developnient 
be encouraged on an mf hoc or systemic basis? Unless consideration is 
gix^en to such problems as network eompaiibility, liconomics coukl tuid 
itself with several dupIicLHive systems none of wbich adequately meets 
the communicaiions needs of the professign, and none of which is easily 
integrated witli the others. 



EKLC 



202 



Rl hi HIM-I: 



■■'.i i.i.n 



ERIC 



203 



Appendix C" 



Ncivvurks Whuse Pujiiicoa? 

Huns Lei> 
Computer ScitMue & SucioIiJgy 
Michigan Stiite University 

riic j^urpusc iH this j^ui^cr is lu jiUicc ihc consider:!! itni 4>i ciMnpiner 
neisvniks in u biUtKler context sti us to fnciWiiiic the eniorgcncy oT 
constriiclive eriticisin. I'he discussiiin nssunies the supreiniiey iij ihc vulnc 
pusiiiun ihni wharevgi wc do us hulividuuls, chi/ons, icachers, politiciil 
decision niukois. or scicniisis inusi be direeied lowards ihc beiiernient of 
the huinnii L[Ui\\\lws in rnutikirul. Furihci. it is Lissunied thai tVoni the 
siandpoiiit ol wisdorn. it is inipcr:iiive in p!aec a eonsiderLiU<ui of nctworkH 
and diseiphncH in a broad eoniexi iluu uhiniatefy svill he orienied lowind 
this goal. 

Perhaps the nn^si tuntiajnenial niistake thai could be niude is in 
rCHiric! the question Un ''Given conipuier networks, ss'hal do we do wiili 
theni?'' ^'ei, this ciuestion seerns to he nioiivating the eniphasi^; upon 
t'unding priigranis !\ir network deveh>pnient. Instead i)t icspondlng to this 
quCHiion. we should Hrsi consider a number of (Hhor qiieslions: Ah 
nienibers of an academic disciplliie, svluii type of resources do we dcKire 
and for what purposes? What are the ecisis hivuhed wiili the uiiMzaiiun of 
a pariicidar resource? Mosv are iliese resuurees reUited to the improvement 
of our undersianding? In what ways may usiiig particular resources disuitt 
reseurcli objectives LUid ouiconie? 

The perspective frofn which ihese ideas enierge represents a 
Ciinibhiaiion of various viewpoiniH. Il includes the socioiogicul framework 
in whieh large complex insniutions and organizations are studiedi the 
social psychological interests in interpersnna! relations and relationships 
utnong men and betweeti inati and machine; us well us econoniic and 
politicai aspects of decision making. In addition, the issues in the 
piiilosophy oi^ science, but especially ihuse emergiiig from l!ie pliik^sophy 
of social science, permeate jhe consldcraltonH undei'lying the thoughts 
developed in this paper. 

Ultimately, most of the jnianciul resources, us well as oilier l\:jrces, 
pushing tlie rapid developnient of conipuier technology emunutes from the 
tederal government of the United Slates uf America, Piobably a mujoriiy 
of i!ie applicatiuns which initially motivated computer devehipmeni by 
the lederal government were applicntions eiliier in the military or in 
recordkeeping. These same two areas of application were, no doubt, also 
contributory to the orietitnilon of coiiipuier development toward very 
large conipuier systems. It h therefore not surprising to find that a 
substantial proponfon of the tunds supporting coinptiter developiiieiii and 



iippliL'iitiun art' oni:in;ttif)g tVoni ihe iKiviinccd projects piouratii iif \Uo 
DopartiiKMit t>f iXMcMKLV Ii i< espoclulls' innikjuiiiii m see iIkh the i'irsi tiiirly 
siiL'Cossrul niilionwick' coinpiuer nci^viirk js'iIic^ARPA iiuMss-ork .spDMsnieti 
by the dcfciHc prnjo^Ts liivisioii o( iho DcpnitnuMit ot' DetVnsL'. 

As a acntMiiI principle Inr ihu Uovclopinani sir large sysienis. it winiUl 
soeiti reasnnal^le to inainkiin iluit it is beiiei lu permil she piessiire for the 
devejupitietit of the sN.sieiu lu arise naturally IVuni its iiseis, lathor tluni it) 
luice the developnieiH iipiin the users irotn iilgher liureaiiciatic levels. 
( riiis .seems ip he an even more sensibie ileHigii philo.sophy it' tlie ilesi«iiers 
are concerned lor beiicrinji the hunutn qualiiie-^ in inaitkliul.) 
Coiisequently. it is appropijaie in iiiquirc wheiiier the deiiunul lor 
neiwiuks is :nisiiiy in ??atis[y !!ser s needs, or is die policy cniphasis Uj on 
iictwtirks a by reaiicraiic deeision beifiy impo.sed upon the community? h 
seems quite plausible thai one tnoiivation lor the Naiional Science 
I'-oiinduiiiih's pu.shing the develijpnKMil ul' iis own network must be ilic 
compeiition emanating Irtim tlie existence of the ARPA network, Anoilier 
lactor possibly motivating ihe Nulional Science Foinulaiitin's computet 
network deveiispnieni prtigiani secnis direelly at tribn table to the initial 
poticies of NSi' in the depltiyitient uT compiiters in universities. In the 
inierests oT getting compulers quickly established iii university 
envirumircins. liie National Seience Foundation either eonipletejy or 
partially supported the cost ; ol' compuier.s in .several latge univer.sities. 
Cuinplicutinu ihe deployment of computers In univcr.siiies wa.s ihe early 
policy uf i!ie I'ederal governiiicni in its accoimiing practices svhich insisted 
lliiii rederally snppuried research contraci.s to Liniversiiies not be chamed 
ufiy inure than the lowest rate eliaryed any other compuier ii.ser. 
Unlversiiy administrators and faculty obviously also supporied ihe 
posliion that ii would be ideal to obtain linuneial" support irtmi eNternal 
agencies tur lunding their computer development proMranis. Until quite 
recently, however, funding computer development pro«ranis meant ehher 
the funding of the purchase or the hmditm of ihe icasina of a compiner. 
IJecause there were no wideiy available coiiiputcr utilities to supply 
gompuier services, udminlsi rutors of universiiies tended to think of the 
purchase of a eompuler as a "one^shot" arrangement. Further, both 
beeausi: ul the nature of the computer industry tis well as the insaiiable 
de-sire ol iaculty. sUsdciits. and computer operations personnel, for mure 
equipment and more computing rosourcex, administrators seldom fully 
appreciated the fact that the cost of the compuier hardware itself was only 
a smrd! proportion of the total charges associated with offering hinii 
quality computer services to the uni%'ersiiy communities. Even today 
many university adminlsirators do not appreciate the dynamic nature of 
the developtnent qf both computing hardware and all supporiine services 
Presumably, the Naiionul Science Foundation has grown concerned over 
the policy of funding computing deveiopment in universities. One would 
iniagiiie that it would not be an uttractive proposition to anticipate that 
the National Science Foundation itself would have to continually fund 
new conipuiers to replace obsolete ones, as well as to fund computers for 
colleges and universiries without tlieir own computers. Another factor 



would iilso appeur to he conlribuinry in the direction of Lillucation of the 
t'lnuls 1)1' the NuiioiKil Science Foundatinn, Ihis tsther tac!ur in ihai It 
probnblv is coiisidoi ub!s' CLtsicr to ju^jrily to Congress tlie expcnditiire^ for 
eijuipnieni ilinn it is to iiistily eKpenditures iiuidc I'or roHcmcli progrunis 
whc^se only ouipul arc ideas in the Ibrni of nruil reports. This lucior 
presumably subilj' Innuenceh the direction of tlie uUocLition oi' \\im\s 
sviilihi the Nutional Science FounUuiion to various prugrams. 

or particuiar significance to the huninnitieK. however, i^ the luci ihut 
niany loniis of research in hunKinities ha^ been assigned lo the Nniinnal 
liTidownieni ioi (he liunuinitie^, whereas tlie duvelopment of coinptitcr 
neiwtsrks is i^rinnirlly associated svith the Office of Computing Activiiies 
whhin tlie NalioiKil Science Foundation. One consequetice of separaling 
these ugencies is that tlie humaniiies wiiicti use computer serviced may find 
il very dliTicuIt to Innuence the decision making aboin tlie kinds and 
ntlocutions ol'siicii ^ervicuh. 

ObviL)Uslv, the lederal goveriimeht and its asiqaciated agencies have 
been responsible i\>r the developmeni of very large computer systenis. It 
may be that agencies and insiitutlons responsible tor the developmeni and 
operation of large systems are suflering from un embarrassment of riches. 
Perhaps iliey have a lion by ihe taih To justity P^^t resource allocations 
(both time and. nionoy), it is necessary to deiiionstrute productive 
utilizLHii)n of such sysieins. This, in turn, requires an increasing denuind 
for computing services. As the umount of computation done by a 
camputer increases^ by a factor of four with the size of the computer, the 
HO far very rapid increase in the si^e of computers from computer 
genenuion to computer generation implies the necessity of creating more 
dennind lor computing services. 

We must not. iiowever, rorget the sociaUpsychohigical level of 
analysis. Mere it is hnporinni to recognii^e the tremendously interesting 
problems that exist both in the design of hardware and the development ol 
eKtcnsive, complex software syslenis- Untbrtunately, little research is 
being conducied on the human os a user of computer services. Perhaps the 
key to the understanding of the critical position taken in this paper is 
contained in trying to indicalo who are the *'users" of the computers or 
networks. 

From the perspective of the author of tliis paper, many poHcies 
regarding users seem to be unsatisfactory fov tlie reason thai ihe policies 
are not designed for the individual consumer. Instead, policies seem to be 
designed for the convenience of the statT wYio tTianage and operate the 
computational services. The situation appanrs similar to the hospitaF 
Sociologists have been pointitig out that many liospital policies are 
designed for the convenience of the managDment and statf, but liave not 
bean designed tVotii llie perspective of the needs of the patieni as a human 
being. So, maybe jusi as hospital policy is oriented around the physicians 
and ^nursing staff as ''usersr' so are computer centersV policies oriented 
around systems programmers and opcryilonal staff. Consequently, 
lienceforlh the w^ord "user" refers to the human user ''at the bottom" 
(and for many academic disciplines, the user has not used a coniputer. but 



inthci is I! p(tssih!c or pufenii:il nser). Tluis. itu' wtutl "nNt.M*' will nol. in 
gcr)cr:ii. iclor in iulmiiIhms o|' iho desiiirK optMiiiinn, o\- mi\U]\cnu\]ci> siulTot' 

CniisLHUK'ntiy. L-iinchisinti,s miisi ho iKiKod iipnn inniu- nituniia! 
iibscivjitiiins. i nr fxiimpk-. ii st'onis iluji .sonic usct.s ;nv nioiivaitHl lo 
ohtaiit coinjMUcf sL'iNiccs tVoin a computot nciwork hew-ausL' they ine 
diNsaiisj'lLHl u iili ilic- qualils' ot" service aviiilabic I'rnm their ou n coinpijicr 
hiLiliiy. As anoilicr exMinpIo, coiimlIlm CiHriputcr usaee in social .sciences. 
.Iiisi MS ihure lias been a leiHlenL'y for social scietiiisls i.i tnclmle tests of 
sliiiistieai siyniricance as an iniprinniinr, tlierc no\s' apjuuns to be a 
letiUeiicy for Ihetn to use the t'aci of coinpuier analysis iifdata i!i the sunie 
uncritical was'. Soinehoss. the pliruse. 'the tlaia svcre analyzed by 
cninpuier program XXX." seetns to cnlunice the quality o\ (lie cimien! of 
the reported re.seari;h, 

In rellecling upon ihe emergence of cinnputers. aiid lUiw the 
eniergenee of ctinipuier networks. 1 have tnnnd that it is Iielpinl to iliink 
of tfie following poiitjuully unroasoiiable bin in it'llL-ctually eNciiingldea of 
asking the prior question, 'Mr I had X uinuunt of resources, how would I 
alloeale thetn'?" Tlieie iue u tuunber ol" points that .should be niado in 
aiteniptinii to deal with tlii.s aiiL'rnaiive queslioii. These arc brieny 
indicated as follows: 

L We niust ask tlie prh.ir question of wbeiher coniputing scrN'icc is 
neccssriry for achievinP our ob|eclives. For exaniple. In sociology it wotild 
appear that before siudoius are trained in the use of staiislical programs, 
they sliouid have a priiir understanding of the sialisiical procedures, the 
philosophy of science, and the sociologica! perspective. Otherwise, the ease 
with which siudenis can learn to submit data to canned prourums can only 
result in meaninglcs.souij-iut. 

2. In moving lownrd eonipuicr use, the i'lr.st step frequently in lo 
adapt old nieihods to the coinputer. Yet, this may be u fundamonial 
mistake. In social science.s. for e.xample. in some cases there svould appear 
to be no need to use only a suniple of cases, but ratlier to examine 
exhaustively all cases. As the ideas and strategies for research under such 
circunistances have nor yet been examined in any great detail, tine should 
concentrate on the development of appropriate research strategies before 
quickly nKWing toward computer anulysis, 

3, There seems to be an inieresting carry-over from the emphasis 
upon hardware vis,ible in the area of applying computers to the educational 
process itself. (All too frequently hardware development dictates software 
development rather than vice versa.) Even in the devolopment of sortwurc 
programs lo assist computer-assisiod instruction, the assimiption is made 
that we undersland how to teach, and therefore, kncnv how to use the 
computer to teach. In particuiar, then, one should suggest that prior to the 
aliocatiun of money for the development of computer systems, a very- 
large portion of monies should be spent on studyinK how to teach well and 
how individuals learn best. Althougli such researcl\.irobabIy would utilize 
computing .services, the research would be more of a social psychologioa! 
notuie than the so-far traditional eniplmsi,s on linrdware and software. Also 



cvideiil in the CAI lickl is li tciulency in lunul down policit^s rather iIuiti io 
pennit piiHciiJs ti) he devcUipecl ah w response in user^' deninniU, 

The overall pictine of ihe dcveiopnient ot' ihe liuinanll icr?. soeial and 
hard sciences via coniputers is sonieuluu discoinaglng. jireseni 
institii tioiiul arrungemeiiiK seem lo t\>rcc eonipulers upon fhe user. 
Further, it seetns thai eonipiiter serviees are ihcuight o\' lis iTriniariK^ 
providing hardware and minimal software, most of which is tHienieLl eilher 
Inward siniplc hoi>kkeepinu bin on a large scale, tir else toward ntntieric 
compulation, Further, the present poUeies of tunding ageneies seem tt^ be 
lurihering the gap between the hard scieiiees and the soft sciences anLl 
humanliics. Tlicrc ^cems to he no way lo close ihisyaji unless poUcies are 
iniplcnienied svhieh allocLite greaier expendinircs on the arts, hutuaniiies, 
and st>uiul sciences, corisidciably curtailing and slowhig the rate of 
development of hard sciences, 

Fven if ihe diseussioii is restricted la computer services, there siill 
seems to be a number of special Ihiiigs that shtndd be Ut^ne: 

There needs to bo ctniHidcnibiy more attejition ttjward ntninumeric 
computation utilizing large data bases. In sunie lypical realistic socit^logical 
appiiculions, the problem of interest may recjuire a lonuifudinal analysis of 
'^messy" data, i.e., inconiplete data, varying sizes of subgroups, etc. Such 
applications require a much more lliorough ct^nsideraiion of software 
dovelt?pment fop nonnumcric cQmpntalion, Analyses usiny such data buses 
require setisitive hueroction between researciier and the data Qicilitated by 
computatioii. The quality of this internctiou could be significantly 
enhanced hy sophisticnted (in the iniderlying details of iniplementalion) 
interactive gruplucs systems that, to llie user, appeured reasonably 
straighiforward. Designers for such systems siiouid study tlie various 
interactive design systems developed in tlie auionuibilc industry. 

Although many peopie have ditTeront answers lo the various 
sub-problems it seenis lluii in the initial phases ai least, more attention 
should be given to opet^ating systems which l^icilitute the intermixing ot 
various language processors In one job. But this should be done in an 
environment w^hich permits direct observation of the process of utilizing 
compuiors by the individual scholar. That is, in developtn^' iniproved 
software systems, research should be done directly t>n : machine 
interaclion. Thus, a new type of anthropologist^social psyciinlogJsi is 
iieeded who would obsei"ve the activities of the researcher, and at the same 
time correlate these with the history of aciuaJ machine computaiiotis. To 
make a little bit more concrete the two ideas just nientioned (a more 
flexible operaiing systeiii and the student of man-machine interactiofi), I 
would like to describe what I would like to be able to do with a computer. 

I am interested in inference behavior by tiian and by machine. I would 
like to study tliis by developing a computer program whicli appears to 
converse with an individual by a leleiype utilizing naturul language. I 
would like to' take the input statement of the subject and parse it by 
SNOBOL into a conunical form which would tlien be passed to a 
complicated dictionary lookup, probably w^ritten utili?ang some of the 
features of a FORTRAN/SLIP system, especially the Tile manipulation 



cupabilities of FORTRAN and the list processing features of SLIP. The 
output of this secund task wuuld then be hunded u.j a graph-theoretit:. 
gruph-pracessing language kically available (HINTl to compute the 
••uieaning" of the input by graph processing. The result would be referred 
to ihe uiference making portion of the progratn. most likelv also written in 
HINT. After the inference making, the program would prepare a response 
probably in HINT. Tlien the response would have to be prepired tor 
output probabiy by gohig through a FORTRAN'/SLIP system to find 
appropriate vocabulary items and thence, to the SNOBOL system to 
con.struct the appropriate English sentences. Finally, the operating system, 
as well as each of the language processors, should be programmabk- in an 
inicractivo environment, such as available within the CAI author's 
language. PLANIT. 

If it were possible for rGsearcher.? to utilize a compurer vvitli an 
operating system that permitted jobs to be done in a variety of languages, 
and if such research projects were themselves an object of study, then we 
would have a better information base on which to design newer and more 
uppropriale language processors and operating systems. 

In summHry then, there seems to be a serious lop.sidedness in the 
empliasis upon computer networks. The policy making bodies Rsem to be 
prematurely forcing the rapid development of computer networks rather 
than permitting user demand to arise naturally. Also, tlie network 
development programs seem to act as if the major costs of supplying 
computer services are hardware and software costs, with emphasis upon 
hardware. Yet, the major costs of computing services are human costs* 
documentation, consulting, system maintenance, and last, but not least 
human users who have good ideas. Pcrliaps the entire ihesis of this paper is 
that the network development programs tail to view computers in the 
conte.xi ot mforniation sciences and fail to be user oriented. 




